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Compounds and methods for the identif icalion and/or validation of a target 



(57) The present invention is relatedto a compound, 
preferably 1 4 to 30 nucleobases, preferably 1 7 to 23 nu- 
cieobases and more preferably 1 7 to 21 nucteobases in 
length, targeted to a nucleic acid whereby the nucleic 
acid is heterogeneous nuclear RNA (hnRf^lA). The 
present invention is also related to a method f orthe iden- 
tification and/or validation of a target wherein the target 
is part of a tumor suppressor related pathway compris- 



ing the following step: 

a) applying to an expression system afunctional ol- 
igonucleotide wherein ttie functional oligonucle- 
otide is specific for an mRNA encoding the tumor 
suppressor. 
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Description 



10 



IS 



elucidation of the molecular mecha^^^ 

ecules and the evaluation of said target molecules, once s"''" » J such dn,g candidates are 
a.soastarget,feavallable.drugcandidat«dlre^^^^^ 

members of a compound library whidi may '^"f compound libraries. Although 

;=p^r:;"m^rh^7r^^^^^^ 

currently appfied for target identification a"';^«^9«^;j5^^^''^^^ ^ s^eabte number of all knockout mouse 

[0003] One«PP~^»^^°^ ''*^"^'"9^?i:jL*!;^ of redundant gene function. In 

srrorz:;ronT!;Sirs^^^^ 
prsro::^r;;riiforident-^.^^ 

Expression in nom,al versus tumor cells. However tumor celte ^^^/^^^^^^ ^^^^^^^^ an'd the result of 

datlonoltar9«.wl**».(unc»onall, ^„p„Mdeamemodf(.rl<l.rt»yln9' 
regulated or Influenced by tumor suppressors^ nreterablv 14 to 30 nucleobases, preferably 17 to 23 

sense oligonucleotide, ribozyme and RNAi. 

irTl'tl embodiment Of both aspectsthefuncuon^ollgonucleoti^^ 

in a^rred embedment of both aspects the compound shows the following structure: 

wherebT^^CieU'TnTerted deoxy abaslcs or similar modifications 

55 n represents 2'-0-methyl ribonucleotides ; 

N represents phosphorothioate-linked deoxyribonucleotides . 
subscript p represents phosphodiester linkage, and 
subscript s represents phosphorothioate linkage. 
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subscript X represents an Integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

[00211 In a third aspect the problem is solved by a composition comprising a compound according to the present 
invention and a pharmaceutically acceptable carrier or diluent „_v„^.,^ 
[00221 In afourth aspect the problem Is solved by a method for inhibiting the expression of a gene in a ceU ortissue 
of a rJammal . preferably in vitro, comprising contacting said cells or tissues preferably in vitro, wrth a compound 

according to the present invention so that the expression of the gene IS inhibited. ham. 

[0023] In a preferred embodiment the mammal is selected from the group comprising mice, rate, guinea pigs, ham- 

is^rSh's^^^^^^^^^ 

Intron and at least one exon for the design of a compound targeting said gene, whereby the compound is an functional 
oligonucleotide, preferably a functional oligonucleotide according to the present 'nvention .^^^^^rf,,-- 
[00251 inasMhaspeclttieproblemissolvedbyamethodfortheidentfficationand/orvalldabonofata^^ 

the following step: 

a) applying to an expression system a functional ollgonijcleotide wherein the functional oligonucleotide is specific 
forPTENhnRNA,. 

[00261 In a seventh aspect the problem is solved by a method for the Identification and/or validation of a target 
comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is specific 



a) 

forPTEN mRNA. 



[00271 In an embodiment of the sixth and the seventh aspect of the present invention the target is part of the PI3K/ 

ToSIS/TafSSmbodiment of the sixth and the seventh aspect of the present invention the target is part of a 
^way which is selected from the group comprising the Akt related pathway, the EGF-related autocnne loop and the 

m29] I n Ziher embodiment of the sixth and the seventh aspect of the present invention the target Is "'nvolved in 
the pathogenetic mechanism of a disease or condition selected from the group compnsing glioblastoma, prostate 
cancer, breast cancer.,lung cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia 
[00301 In a preferred embodiment of the sixth and the seventh aspect of the present invention the target is nvolved 
in a biological process selected from the group comprising proliferation, cell survival. m.grat|on apop osis. stress sig- 
nalling, metastasis, anoikis. cell attachment and processes signalling through modulation of PI3K ad^wrty 
[0031] m a further embodiment of the sixth and the seventh aspect of the present invention method the t«get te 
selected from the group comprising transcriptfon factors, motility factors. ceU cycle factors, cell cycle Inhibitors, en- 
zvmes, growth factors, cytokines, and tumor suppressors. . ^ ^ *. 

pS^l in a pref erre<i Snbodiment of the sixth and the seventh aspect of the present inventon the target « a tumor 
suppressor and wherein the tumor suppressor is selected from the group comprising landscapers. gatekeepers and 

S'^^'^nanevenmore preferred embodimert of thesixth and theseventh aspect of the pres 

'"""^^^alTth" Slon pattern of the expression system upon application of the function^ oligonudeotide 
with the expression pattem of the expression system under control condrtions. pvnression 
[0034] in another embodiment of the sixth and the seventh aspect of the present invention a further expression 
modifying agent Is applied to the expression system, the expression pattern of the expression system e detected and 
the expression pattem is compared to the expression pattern generated upon steps a) and/or b). 
[0035] in a preferred embodiment of the sixth and the seventh aspect of the present Im^ention the expression mod- 
ifvinq aqent is a functional oligonucleotide. 

[0036] inafurther embodiment of the sixth andthe seventh aspect of the presentlnvention the expre^^^^ 
agent is modifying the expression of a second target, preferably a target as described in the above Parag^phs^ 
[M37] in a preferred embodiment of the sixth and the seventh aspect of the present Invention the second target is 

different from the first target. ♦ -.^ *k** mr^iamiiar 

[00381 In an embodiment of the sixth and the seventh aspect of the present invention the target is the molecular 

target of PTEN, preferably of PTEN acting as a tumor suppressor. 
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100391 .naneighthaspecttheproblemlssolvedbyamethodfortheident^^^^^^ 
the target is part of a tumor suppressor related pathway comprising the following step. 

a) applying to an expression system afuncUonal oligonucleotide wherein the functional oligonucleotide is speclffc 

for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

100401 in a ninth aspect the problem te solved by a method for the identification and/or validation of a taiget wherein 
tiie target is part of a tumor suppressor related patiiway comprising ti>e following step: 

a) applyingto an expression system afunctional oligonucleotide wherein the functional oligonucleotide is specific 

^^Tn:rroreX;^:^;"^^^^^ 

genetic mechanism of a disease or condition selected from tiie group «'«»^P"^"^g ' 
Last cancer, lung cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 

""^Sparing the expression pattern of the expression system upon application of the functional oligonucleotide 

f^rfn a tenth aspect the problem underlying the present Invention was solved by an antisense oligonucleotide 
35 selected from the group comprising 



40 
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B ugaacugCsTssAssGssCssCjsTssCssTsSggauuug B (SEQ ID No. 1) 
B uggacaaCssAjsAssGsSTssGssTssCsSAsaaacccu B (SEQ JD No. 2) 
B ggaaaccTssCssTssCssTssTssAssGssQscaacugc B (SEQ JD No. 3) 
B uguugcaG,sAsSA5sG,sG,sT,sTssC,sAsuuccugu B (SEQ ID No. 4) 
B cuuccgaGs,A8Gs,G,AsG«AssGssA«acugagc B (SEQ ID No. 5) 
B ccacaaaC«Ts,GssA«G«G«As.TssT«gcaaguu B (SEQ ID No. 6) 
B ucugacaCssAssAssTssGssTssCssCssTssauugccaB (SEQ ID No. 7) 
B aaggaggAssGssAssGssAssGssAssTssGssgcagaag B (SEQ ID No. 8) 

B guccuuuCsQsCssAssGssCssTssTssTssacagugaB (SEQ IDNo. 9) 
B cuggaucAssGssA„G«T,,CssAs,Gs,T«gguguca B (SEQ ID No. 10) 
B ucuccuuTssTssG„TBTssTs,CBT5,G«cuaacga B (SEQ ID No. 11) 



B ugaacugCssTssAssGssQsQsTssCssTsSggauuug B (SEQ ID No. 12) 
B ugcugauCssT,sTssCssAssT,sCssA5sAsSaagguuc B (SEQ ID No. 13) 
B acuuugaT,sGsST,sCsSAssC,sCssAssCsSacacaggB (SEQ ID No. 14) 
B uggguccT,sG,sA,sGsSTsSTs5GssGssAsSggaguagB (SEQ ID No. 15) 
B cuucaccT,sT,8T,sA,sG,sC,sT,sG,sG,scagacca B (SEQ ID No. 16) 
B ugccacuGssG,sT,sC,sT,sG,sT,sA,sA,SUCcaggl B (SEQ ID No. 17) 
B ucucuggTssC,sC,sT,sT,sAA,sCssTsST,sccccaua B (SEQ ID No. 1 8) 
B ucgucuuCsA,sC,sT,sT5sA,sG,sCssCsauugguc B (SEQ ID No. 19) 
B gucuuucTsSGssCsSAssGssGjSAsSAsSAsSUCccaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic. positions 1 through 7 and positions 17 through 23 are 2'-0-methylated ribonu- 
cleotides and are phosphodiester -linked, positions 8 through 17 are phosphorothioate linked, positions 8 through 16 
are desoxynucleotides, position 17 is a ribonucleotide; 

B g,u.c,cuuuC,C,C»A,G.C,TsTsT,acagsUsg.a B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are 2'-0-methylated ribonucleotides, positions 8 through 
16 are desoxynucleotides. positions 17 through 23 are 2'-0-methylated ribonucleotides, posrtions 1 through 4 are 
phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 1 7 are phosphorothio- 
ate -linked, positions 17 through 20 are phosphodiester- linked, and positions 20 through 23 are phosphorothioate 
linked and 
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B agaccaCAAACTGAGgauugc B (SEQ ID No 50. also referred to herein as 
huPTEN:1686L21), 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51. also referred to herein as 
huPTEN:1686Ul 4MM), 

B cccuuuCCAGCTTTAcaguga B (SEQ ID No 52. also referred to herein as 
huPTEN:1420L21). 

B ccguuuGCACCTTTAgaguga B (SEQ ID No 53. also referred to herein as 
huPTEN:1420L21 4MM), 

B aagcagCAAAGTCCTaagcag B (SEQ ID No 54, also referred to herein as huPTEN intron). 
B cagaauTGGGCTGTAuuuggu B (SEQ ID No 55. also referred to herein as huPTEN intron). 

K?ucl2;^tn*.Ld h«in an*or any d the con,»und. .s **«»d b«eln ,n a ™th<.d accortng >s d»- 

the following steps: 

a) providing an initial functional oligonucleotide specifc for the hnRNA. or the mRNA of a tumor suppressor, pref- 
erably PTEN, 

b) modifying the initial functional oligonucleotide, and 

c^ testina the functional oligonucleotide modified in step b) on its specificity forthe mRNA. ^,„„,^:„„ 
^Taprefe-J^^bodimentofthe^^^^ 
system. 

[0051] in a preferred embodiment of the twelveth aspect of the present invention the method further comprises the 

KT=o=:;t^:rr^^^^^^^^ 

of^ndwrte compound Lracting with atargetwhte^ 

of a PTEN related pathway, the method comprising the following steps: 

. providing an expression system to which a functional oligonucleotide PJ^^^^f ^^^^^^^^ 

oftheDrLedinaclaims is added, wherein the functional oligonucleotide is either speciftcforthe hnRNA, preferably 

tiirnon^'g pSr"f . or for the mRNA of a tumor suppressor, whereby preferably the tumor suppressor « 
PTEN. 

- screening a iibraiy of candidate compounds in said expression system to identify one or more elements of the 
librae having activity with regard to interacting with the target and, optionally. 

■ """S m« me ef the emb««n»h.e o. the ,nv»*« ™thods a. d>«*,«d 
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herein as other aspects of the present invention may also be used for the purpose of the n^thod according to the 
thirteenth aspect of the present invention. 

which are not coding for a polypeptide. ,„*»«Mi«n hrfw«.en the comoound and a target nudeic 

From the time nascent transcripts first emerge from "^A PC^^ymerase ii ur«H m y ^ ^^^^^^ 

particles (hnRNPs). which contain ^9^"^;"; "^^^^^^ with the present 

nucleotide, any ribozyme and any RNAi. BasicaMy. once a nucteK J''' ^yined above. The taiget 

from such genomic nucleic acid. u ^™,.«..nrf tamptino this heteroaeneous nuclear RN A may be either 

raosBl It is within the present invention that such compound targeting this neierDgenBouft I lu 

100581 It IS wttnin ine prese . gugy, k^own to the one slalled in the art. 

specific interaction with other compounds. 
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[00621 Irrespective of the particular use of the compound according to the present invention said compound may be 
further modified such as by incorporating a label. Typical labeling may be conjugation of an enzyme to the compound 
and/or radiolabeling of the compound. Other labeling techniques such as non-radiolabeling are also known to the one 
skilled in the art and, for example, described in Ausubel et al. (Ausubel, F. M. et al. (eds)(198B). Current protocols in 
molecular biology. New York. Published by Greene Pub. Associates and Wiley-lnterscience : J. Wiley). 
[00631 It is also within the presentinventionthattheinventtvecompoundmaybedesignedsuchastobean antisense 
oligonucleotide according to the second and third antisense oligonucleotide generation as described herein. 
[00641 Basically, the use of nucleic acids such as polynucleotides f orthe constmction of the functional oligonucleotide 
is known in the art as well as their use for therapeutic and non-ttierapeutic purposes. For niustration purposes but not 
for limiting purposes it is referred to tiie following publications In relation to tiie use of antisense oligonucleotides the 
disclosure of which is Incorporated herein by reference (Genasense (Genta Inc). Banerjee D.. CunOpin Imestig Dnjg& 
2001 Apr;2(4):574-B0; N KG. Wallis AE. Lee CH, De Menezes DL. Sartor J. Dragowska WH. Mayer LD., Effects of Bcl- 
2 modulation with G3139 antisense oligonucleotide on human breast cancer cells are independent of inherent Bcl-2 
protein expression. Breasf Cancer Res Treat 2000 Oct;63(3):189-212; Schlagbauer-WadI H. Klosner G Hf ere-Ress 
IS E Waltering S. Moll I. Wolff K. Pehamberger H, Jansen B.. Bcl-2 antisense oligonucleotides (G3139) Inhibit Merke 
c^ll carcinoma growth in SCID mice. J Invest Dermatol. 2000 Apr;114(4):725-30; Cotter FE., Antisense therapy of 
hematologic malignancies. Semin Hematol. 1999 Oct;36(4 Suppi 6):9-14; Tamm I. Dorken B. Hartmann G.. Antisense 
therapy in oncology: new hope for an old idea?. Lancet 2001 Aug 11 :358(9280):489-97; Yuen AR. Halsey J. Fisher 
GA Holmlund JT, Geary RS. Kwoh TJ, Donr A. Sikic 81.. Phase 1 study of an antisense oligonucleotide to protein kinase 
20 c-alpha (ISIS 3521/CGP 64128A) in patients with cancer. Clin Cancer Res. 1999 Nov.5(11):3357-63; Nemunaitis J. 
Holmlund JT. Kraynak M, Richards D, Bruce J. Ognoskie N, Kwoh TJ. Geary R. Dorr A, Von Hoff D. Eckhardt SG 
Phase I evaluation of ISIS 3521 . an antisense oligodeoxynucleotide to protein kinase C-alpha. in patients with advanced 
cancer, J Cffn Oncol. 1999 Nov;17(11):3586-95; McKay RA. Miraglia U. Cummins LL. Owens SR. Sasmor H. Dean 
NM Characterization of a potent and specific class of antisense oligonucleotide inhibitor of human protein kinase C- 
25 alpha expression. J Biol Chem. 1 999 Jan 15:274(3):1715-22; Dennis JU. Dean NM, Bennett CF, Griffitti JW. Lang CM. 
Welch DR.. Human melanoma metastasis is inhibited following ex vivo treatment with an antisense oligonucleotide to 
protein kinase C-alpha, Cancer LetL 1998 Jun 5;12B(1):65-70; Dean N. McKay R. Miraglia L. Howard R, Cooper S. 
Giddings J. Nicklin P. Meister L, Ziel R. Geiger T. Muller M, Fabbro D.. Inhibition of growth of human tumor cell lines 
in nude mice by an antisense of oligonucleotide inhibitor of protein kinase C-alpha expression. Cancer Res. 1 996 Aug 
30 1 -56(1 5)-3499-507; Dean NM. McKay R.. Inhibition of protein kinase C-alpha expression in mice after systemic admin- 
istration of phosphorottiioate antisense oligodeoxynucieotides. Proc Natl Acad Sci USA. 1 994 Nov 22;91 (24):1 1 762-6). 
[0065] Functional oligonucleotides as disclosed and used according to the present invention may also be ribozymes. 
Ribozymes, their design and general use are known to ttie one skilled in the art and described, e.g.. in Methods in 
Molecular Medicine. Vol 11: Therapeutic Applications oi Ribozymes. edited by Kevin J. Scanlon, copynght Humana 
35 Press Inc Totowa. New Jersey. 1 998; rrwre particularly the chapters Methods tor Treating HIV by Gene Therapy usmg 
an Ane-HIV Type 1 Rilmzyme by Eric M. Poeschla. Mang Yu. Martc C. Leavltt. and Flossie Wong-Staal; Hammerhead 
Ribozyme-Mediated Cleavage of Hepatits B Vims RNA by Fritz von Weizsacker. Hubert E. Blum, and Jack R. Wands; 
nssue-Specmc Delivery of an Anti-Hras Ribozyme against Malignant Melanoma by Tsukasa Ohkawa and Mohammed 
Kashani-Sabet; Anti^-efb-B-2 Ribozyme forSreasf CancerbyToshlya Suzuki, LisaD. Curcio. Jerry Tsai, and Moham- 
40 med Kashani-Sabet; Ribozyme-Mediated Inhibition of Cell Proliferation: A Model tor Identifying and Refining a Thern- 
peuflcH&ozymebyThaie C. Jarvis. Dennis Macejak, and Larrz Couture; and Ribozyme-Mediated Downregulation of 
Gene Expression In Transgenic t^ce toy Shimon EiTBi. 

[0066] Functional oligonucleotides as disclosed and used according to the present invention may also be RNAi. 
RNAI. its design and general use are known to the one skilled in the art and described, e.g.. in WO 00/44895 und WO 
45 01/75164. 

[0067] The basic structure of the functional oligonucleotides and compounds according to ttie present invention and 
more partlcuiariy ttie antisense oligonucleotide(s) as used in connection with the methods according to the present 
invention are. among ottiers, described in US patent US 5.849.902 (Arrow. A. et al.) issued on December 15. 1998 
and US patent US 5.989,912 (Arrow. A. et al.) issued on November 23. 1999. These antisense oligonucleotides typically 

50 hybridise to and inhibit the function of nucleic acid such as an RNA, typically a messenger RNA, by activating RNase 
H RNase H is activated by both phosphodiester and phosphorothioate-linked DNA. However, phosphodiester-linked 
DNA is rapidly degraded by cellular nucleases and. with the exception of the phosphorothioate-linked DNA. nuclease 
resistant, non-naturally occurring DNA derivatives do not activate RNase H when hybridised to RNA. In other words, 
antisense polynucleotides are effective only in a DNA/RNA hybrid complex. 

55 [0068] Chimeric antisense oligonucleotides which may be used in the methods according to the present invention 
have a short stretch of phosphorothbate DNA (3 to 9 bases). A minimum of 3 DNA bases is required for activation of 
bacterial RNase H and a minimum of 5 bases is required for mammalian RNase H actuation. In these chimeric oligo- 
nucleotides there is a central regton that fomis a substrate for RNase H that is flanked by hybridising "amis" comprised 
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of modified nucleotides that do not form substrates for RNase H. The hybnd.s.ng arms of the chimenc o^QO""^^^^^^^ 
may be modified such as by 2"-0-methyl or 2'-fluoro. Alternative approaches used methylpliosphonate or phospho- 
ramldate linkages in said amis. Further embodiments of the antisense oligonucleotide usefuhn the prachce ^ the 
rention are P methoxyoligonucleotldes. partial P-methoxyoligodeoxyribonucleotides or P-methoxyoligonudeotides. 
S (Tpar^^ularrdevLeanduse^ 

particilarly described in the above two mentioned US patents. These oligonucleotide contain no "a^'«"y °f ""^^^ 
5'-^3Minked nucleotides. Ratherthe oligonucleotides have two types of nucleotides: 2'-deoxyphosphoroth loa^e. v/hich 
a^^a^TRNrH and 2-^odif.ed nudeotides. which do not The linkages between J;modified n^te^^^^ 
be phosphodiesters. phosphorothioate or P-ethoxyphosphodiester. Activation of RNase H » accor^l ^ed by a^n- 
Suous^Le H^ciLting region, which contains between 3 and 5 Z-deoxyphosphorottiioate ""'^.-^^'f J° 
lLerialRNaseHandbet2een5and102^deoxyphosphorothioatenucIeotidestoactiv«^ 
mammalian RNase H. Protection from degradation is accomplished by making the 5' and 3' tem«nal bases highly 
nuclease resistant and, optionally, by placing a 3' terminal blocking group. , . „„^„„„Hitn^Q 

[00701 More particularly, the antisense oligonucleotide comprises a 5' temiinus and a 3" tem«nus; and from 1 to 59 
SSink^lcleotidesLependently selected from the group consisting of 2--modified phosphodiester nud«,«des 
an72'-S^P-alkyloxyphosphotriiernudeotides;andwhere-m 

HilSg ^g-ion of be^een three and ten contiguous phosphorothioate-ilnked '^-^'^j'S^^^^'f '^^^^^^^ 

the 3'-tem,inus of said oligonucleotide is drawn from the group consisting of an imrerted deoxynbonudeot.de a con- 

Sous rJdi of one to tJree phosphorothioate 2--modif led ribonucleotides, a biotin group and a P-alkyloxyphospho- 

;Sr";S^l'antteenseol,gon^^^^^^^^^ 

H-adiating region but the 3' temilnal nucleoside as spedfied above. Also, the 5'tem».nus is drawn from the particular 
group rather than the 3' terminus of said oligonucleotide. . . c. nMa« h artivatina 

[00721 Suitable and useful antisense digonucteotides are also those comprising a 5 temiinal flNase H achvatmg 

region and having between 5 and 10 contiguous deoxyphosphorothioate • ''^^^^^^^^^^ 

5i3^linked2'-methoxyribonudeotides; and an exonudease blocking group present at the 3' endoftheoligonuce^^^^^ 

fh^VSJarfrom the^roup consisting of a non-S'-S'-phosphodiester-llnked nucleotide, from one to three contiguous 
5'-3'-linkedmodined nucleotides and a non-nucleotide chemical blocking group. 
[00731 Two dasses of particularly preferred antisense oligonucleotides can be charaderized as follows: 
0074 The first class oUntisense oligonucleotides, also referred to herein as ^^'^ff^^^'^^^^^Zr^Z 
nucleotides, comprises a total of 23 nudeotides comprising in 5- 3' direction a stretch of seven 2 "O-methv^n^^^^^^^^^^ 
deotides a stretch of nine 2'-deoxyribonucleotides, a streteh of six 2'-0-methylnbonudeotides and a S-te-rnmal 2- 
5eo:Sribonu^^^^^^ 

whS the subsequent four 2'0:melhylribonudeotldes are phosphodiester linked^ Also, there is a Phosphod^^^^ 
TnC between the last. i. e. the most 3^tem,inal end of the 2--0-methylrto^^^^^^^ 

stretch consisting of nine 2--deoxyribonucleotides. All of the 2--deoxyribonudeot.d^ are phosphorothioate linked A 
phosphorothioate linkage is also present between the last. i. e. the most 3'-temninal 2'-deoxynudeot.de. and the firs 
2-?CSonucleotrde of the subsequent stretch consisting of six 2'-0-methylribonucleot.des. From th|s group of 
L 2^crmSLnucleotides the first four of them, again in S" 3' diredion. are phosphodiester linked, whereas the 
f^thL oK^^sponding to positions 20 to 22 are phosphorothioate linked, The last. i. e. temiinal 3'-terminaI 
^eo^uSeTs llnk^ to *e last. i. e. most 3--tem,inal 2--0-methylribonucleotide through a phosphorothioate 

S This first dass may also be described by reference to the following schematic stmdure: 

RRRnnnnNNNNNNNNNnnnRRRN. Hereby. R indicates phosphorothioate ""f ^ ^'-Onriet^Jj^ nb^^^^^ 

U. C); n stands for 2'-0-methyl ribonudeotides {A. G. U. C); N represente phosphorothioate linked deoxynbonucleotides 

nm6^' ?!.e second dass of particularly preferred antisense oligonudeotides. also referred to herein as third gener- 
Sfon (of)?ntise"se oligonudeotides. also comprises a total of 1 7 to 23 nudeotides with the following bas« strudure 

[Jo^zT At'i^MeLlnal end there is an inverted abasic nucleotide whfeh is a strudure suftable to corrferresis^^^^ 
aoa nst exonuclease activity and. e. g.. described in WO 99/54459. This Inverted abasic is linked to a stretch o^ five to 
2;r2'Or%1^^o^^^^^^^ wS^h are phosphodiester linked. Following this streteh of five to -ven^^^^^^^^ 
ylribonudeotides there is a stretch of seven to nine 2'-deoxyribonudeotides all of which Pi^^Pj^^^^^^^i^^^^^^ 
?hertegTbetween the last. 1. e. the most 3Memiinal 2'-0-methylribonudeotide and the first 2'-deo)q,nucleotide of 
re ^ToLudeotide comprising stretch o«^ 

^^eo^nSSs a stretch consistent of five to seven 2--0-methylribonucleotides is conneded. The last 2--deo,2- 
nuSde is liXd^^^ the f irst 2'-0-methylribonucleotide of the latter mentioned stretd, consisting of five to seven 2'. 
oreSiTriioiud^^^^^^^ 
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are phosphodiester linked. At the 3'-terminal end of the second stretch of five to seven 2'-0-methylribonucleotide an- 

esen L the 3rd generation of antlsense oligonucleotides have also the following schematic sfructure.) <^^:%)f£y 
ri^CnnnnnnnNNNNNNNINNnnnnnnn-cap. Hereby, cap represents inverted '^^^'^^^-^ " ^j"^^^^^^^^ 
catons at both ends; n stands for 2--0-methyl ribonucleotides (A. G. U. C); N represente phosphoroft.oate-lmte^ 
deo^bonudeotides (A. G. T. C); x represents an integer from 5 to 7; y represents an integer from 7 to 9. and z 

Zmll^X^^^^L integers x. y and z may be chosen independent^r from each other although it Is 
S^^ed^a^: anT^lThe sle in'a g.^^^^^^^ 

structures of the antisenseoligonucleotides of thethird generation canbeasfollows:cap-(np)5^^^^^^ 

nrWnT"aD cap-(n ),(Nl(nj5<:ap. cap-(np)5(N,)8(np)5-cap. cap-(np)6(N3)a(np)5-cap. cap-{np)7(N3)8 np 5-cap, 

«p-(np)5(N3),(np)6-cap cap. n^^^^^ 

^^^SjtS caNnp)5(N^e(np)6-cap. cap-(np)6(N,)8(np)6^ap. cap-(npMN3)8 np^-cap. 

Src^ :ci'\n%(N W^P- 

mn^er^?S^^ therapeutic puiposes may comprise, among others, the use of the compound or of a com^ 

s^srnSSgrchi^^^^ 

Tc^SoTep^ese^^ any d«ease. diseased condition orindication maybe addressed where modrftea^^n 

oUhe expS of a coding sequence, either directly or indirectly, may affect said disease or condition. A further 
LraoeX^^may be the use of the compound according to the present invention for diagnostu: purposes or for the 
mrSre^Tdagnostb agent. The organism subject to the admin^tration of such compound, -ned-cament^ 
Zno^ragent as L. as the organism subject to respective treatment and "^'^f -tic me*^^^^^ be selected 
from the groip comprising mice. rats, sheep, goat, dogs. cats, cattle, ^^^^^•^"^^^^^^^^r'^.^,^^,^^^ 
[Sen The compound and compositions containing the same according to the present invention may be tomnu ated 
n any f om?Lo3o the one skilled in the art of phamiacy. Such compositions and fomu.iat.ons may be admmtered 
in a nuZr of ^ai depending upon whether local or systemic treatment is desired and upon the way they are to be 
^atrAdmiSion may be topk.^ (inCud^g ophthalmfc and to mucous 

delivery) pulmonary, e.g., by inhalation or insufflation of powders or aerosols, including by nebulizer, -ntrafrachea . 

ntnatl'iidem.ln5iraLdem.a0.ora.orparenteral.Paren^^^^ 

subcutaneous, intraperrtoneal or intramuscular Injection or infusion; or intracranial, J- 

administration. Ol^nucleotldes with at least one 2'O-methoxyethyl modification are believed to be part^ularly useful 

m^l irrl^'^'utical compositions and fomiulations for topical administration may include ^^«<lem,ai patches 
SSntsLns.creams.ge'te.drops.supposnories. sprays, llquidsandpo^^^^^^^ 

riers. aqueous, powder or oily bases, thickeners and the like may be necessary or desirable. Coated condoms, gloves 

io"o'i^;To:p^stns:^^^^^^ 

In watlr or non-aqueous media, capsules, sachets or tablets. Thickeners, flavoring agents, diluents, emulsifiers. d«. 

frr^xtrdCs:;:^orpare.^^ 

LTiis so Jons which may also contain buffers, diluents and other suitable additn^es such as. bu^^not limrted to. 
oenetratlon enhancers, carrier compounds and other phamiaceutfcally acceptable earners or exciplents. 
fooTphJ-r"«oal compositions of the present Invention Include, but are not -^^^^^^^^^^ 
and li JosomeK^ontaining fomiulations. These compositions may be generated frorn J^^^P''"^"^ 
elude but are not limited to. prefomied liquids, self-emulsifying solids and self-emulsifying semisolids 
pc2^] TSepham,aceutle;iUulationsofthe 

omi may be prepared according to conventional techniques well known in the phamiaceijical '"d"s»y- S"ch ^^^^^^ 
nl^es^nLdethestepofbringln^intoassociationtheacti^^ 
Srgeneral.thefonSulations are prepared byunlformlyandlntimatelybri 
wih liquid carriers or finely divided solid carriers or both, and then, rf necessaiy. shaping \he Product 
rooSTl For the compounds according to the present invention preferred examples ^[^'^^^'^'^'f^^^^ 
■> salts include but are not limited to (a) salts fomied with cations such as sodium, potassium, ammonium, magnesium, 
e^^ " p Jya^i^ such as spe,Jn!ne and spermidine, etc.; (b) acid addWon salts '^^^Jf '"^^Sral^lo^^^^ 
«lple hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid nitnc acid and the f = 5) ^^J^^^^^^^ 
wrtZganfe acids such as. for example, acetic acid, oxalic acid, tartaric acid, succinic acd. maleic acd. fumanc acid. 
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arid benzoic acid tannic acid, palmitic acid, alginic acid, polyglutamic 
gluconic add. citric aad. ma c acid,' aphthalenedisulfonic acid, polygalac- 

in the art ^m^n.^anh^ untreated cells or cells which have been treated with one spedf ic or 

3D in a target validation process where a suppressor such as « •""^^^^'^l^ method which 

target validation also means target identification. The part,cular ^^'^"JSf ^ ^ othe^Tse would not be 

inhlte an inhibttor is that by doing so some targets can J^J^^^^^^^^^^^^ 

rert?ern^si=-r« — - 

" X~identif.cationand/orva.idat«,notdrugta^^^ 
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he^ 0 eS^^^^ s^ou\6 Inte^Sre with invash^e cell growth, but not InhibK ^^-P--=^^^^^ 

skilled in the art which are obvious from the particular regulatory networic or pathway .n which the respecuve tumor 

ir the fM S ^ly to usl.,g funaloral oligonucleotide(s) such M the ones a(»»rt«i9 to th^ invemon 

oZ:i Op^.™ner^^^^ 2000. 10. S. 81 - 93). Such ^^^^^ 

supports the need to provide new methods for the ider,tr.cation and/or valida^on o^ a^ete^ 

rOOSBl Also it was observed that in some tumor patients the tumor suppressor(s) such as PTEN are not expresse 

louswj Miso, II wd!. rp<»B6etitfe cells are without the tumor suppressive and controlling 

is to be acknowledged that the above-mentioned advantages are not limited only to those «|ases where the 
^;;SS, ^ one of se«,- oh™n»ne do«v,a« TS'JSf^'S n t™*1h^^c 
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which appear to function in DNA repair process^. :_„ention aive a novel, specific and inartificial access 

r rStothepreseminveLnare^us^^^^^^^^ 

[01031 AS used herein expression ^^"l'^'/!^'',^^^^^^ 

or destruction rnay actually be monitored or dete^ed^-^^^^^^^^ ^^^^^ Such ex- 

which may be used for displaying or detecting the action of J '^^^^^ rfse a cell, either a bacterial 

degree, results in a decreased ^^^^^^^^^^ as the cellular machinery, or may be 

blocking the access of the translation machinen^ o ^l^^. "^^"^ ''J^^^ or any other mechanism, 

due to the RNase H activity directed to the '""N^'^toTnS^ of a target molecule according 

[01051 inapreferredembodimentofthemetho^^^^^^^ 
to the present invention the target whichist^^^^^^^^^ 

ro^irSion. an and any Of the diseases Where atumorsuppr^^^^^^^^^ 

Which IS to be identified using the ^^^^^"^^^^^^^'ZZ uZ the methods according to the present 
, [01071 Other pathways and thus targets to be '''.^"f ^^J^^"^^^^^^^^^^ be 2kno Jedged that these processes may 
Invention may also be those involved in any ^">^^^'^}J'°^^^'^^^ underlying the above- 

torn, part of some conditions or diseases. Insofar rt is '^^^^^^ by the inventive methods 

mentioned diseases and conditions may provide a ''!°Sn?a^;^; Jthe ones mentioned in 
and. Vice versa, any of the biological such as to identify and validate 

s the following, may be part of a disease or ^J^^^^^^^ 

targets Imrolved therein. The biological P^'^^^^^ J^^^ anolkls. I. e. apoptosls Induced upon 

are: proliferation, cell survival, migration, apoptosis, stress signalling, metastasis, anoiios, i. e p p 

cell detachment and signalling general processes a-pathogenic - condition 

inhibitor or a tumor suppressor. suppressorfs) either the way that 

[0109] The methods according to the present invention may be related to Uimor suppre u ^ 

45 he taU "self is a tumor suppressor or that the pathway '^.'"P"^'"? «1^J^^^^ 
thetumorsuppressororthe pathway ispreterab^inter^nginanyof^^ 

XTcrtumorsuppressormay fall into two or even ^Itijre^^^^^^ 

50 [01101 The "gatekeeper- concept was initially proposed to ^J^^^^^^*^^^^^^^ Sogelsteln (Kienzler. 
tLorWpressorgenewhichlsinvariabV 

K. W.; Vogelsteln. B.; Science 1996. 260 1036 - 1037) ^^^^ or promoting differentiation). 
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ITSf ^Bv contrast "caretaker- tumor suppressors (genes) act indirectbr to suppress tumor growth by ensuring the 
S of ^^e^NA LeTrS^^^ repair of DNA damage or prevention of genomic instability as rn.«^^ 

rationofthefunc«onofa"caretalcer-genewouldnotstoptumorgrowthifmutatlonofa gatelwepergenenaaairBB y 
iSTsrThe-landscaper phenomenon wasfirstdescribedfoliowing 

p^Titis Within the skillsof the one of the artthatthe invenf.e -^^ff '7^5«„^P^:,^^^^^^^ 
1989. Coid spring Hart.or laboratory Press). ^NA-mfcroch.p^^^^^^ 

of gene expression patterns with a complementary DNA microarray. Science Z70. 4e/'-«/'u; ana v» 8 

[oiT^^r.^ e^^^^^^^^^^^^ the identmcation and validation of a target wherein the target is part of a^'"^^ ^"PP^^^^ 
SpISUasdisclosed herein arefactuaityapplicabletoan^^^^^^^^^^ 

^bIS 1823 -fh^^^^^^ 

mi'nStedCL'enl'if L1:^*%ed «,u*,. n«, lns,g«. ln» *. func*™ - m,. Important g»» 
Smads in left/right isomerism and liver development. 

r0118l SHIP2 is. e.g. . described In Huber M. Heigason CD. Damen JE. Scheid M Duronio V L u ^a-;^ • 
(PI-3 4 5-P3) Thus SHIP, and its more widely expressed counterpart. SHIP2. could play a central roie in aexerm g 



EP 1 325 955 A1 



to EGF VEGF. PDGF, FGF and TGFbeta. Other upstream effectors are insulin. IGF. CSF. IL-2, IL-3. IL-4 IL-6 and IL-7 
rai201 EGF is. e.g described in Prenzel N. Fischer OM. Strert S, Han S. Ullrich A. The epidermal grow* factor 
SceporfamilyaUcentralelementforcellular Signal transduction and dlversmcation.Endoc^ 

8(1):11-31. Homeostasis of multicellular organisms is critically dependent on the ^'>^f '"^^^^^^i;" 
OS gnals which cells are exposed to duringtheirjifespan. Various solublefactors reguatethe ac^^^^^ 

receptors which are coupled to a complex signal transduction network that ultimately generates signate defining the 
requLd biological response. The epidemial growth factor receptor (EGFR) family of ^^'^^P^^'-^^^^f^^'"^^^^^^^ 
se^ both key regulators of nom^al cellular development as well as critical players m a ^'f P^^^P^" 
Thenomena. Sin<^ the EGFR and HER2 were recentbr identrfied as crttU^lp^^^^^^^ 

variety of cell surface receptors, such as G-proteln-coupled receptors and Integrins. a present special focus is the 
mechanisms and significance of the interconnectivity between heterologous signalling systems. 
S^ll VEGF is. e.g.. described in Connolly DT. Vascular permeability factor, a unique regulator of btood vesse^ 
unctlin. JCell Biochem. 1991 Nov;47(3):219-23. Vascularpemr«ablinyfactor (VP^. also^ 
lialgrowthfactor(VEGF).isapotentpolypeptideregulatorof blood vesselfunction.VPFprorrwtesanaTO^^^^^ 

in endothelium, including hyperpem^ability. endothelial cell growth, angiogenes^. ^"J 

VPF regulates the expression of tissue factor andthe glucose transporter.Wl of theendothelial cell respons^^^^^ 

are evidently mediated by high affinity cell surface receptors. Thus, endothelial cells have a unique and specrfic spec- 
Zones^ses to VPR S^ce each of the responses of endothelial cells to VPF are also e'-jJ^.^bV^^^^^^^ 
as bFGF. TTIF. histamine and others, it remains a major challenge to detemiine how post-receptor signalling pathways 
maintain both soecricitv and redundancy in cellular responses to vanous agonists. 

roi2r PDGF is g^ described in Westemiark B. Heldin CH. Nister M. Platelet-derived growth factor 'n h^^^^^ 
Sioma Glia 1995 Nov 'l5(3):257-63. Platelet-derived growth factor (PDGF) is a 30 kDa protein consisting of disulfide- 
Sed rfmers of A- ^d^^^^^^ PDGF receptors are of two types, alpha- and beta-receptors, which are member 
of the IrJ^n^r^sL^^^^^^ family of receptors. The receptors are activated by iigand-induced '^-^Clt^S' 
the receptors become phosphorylated on tyrosine residues. These fom, attachment sites ^ 9 ^Jf P"^^^^ 
which inter alia activate the Ras.Raf pathway. PDGF has important functions m ^^^"^^f^^ ^ '^J^'^'il^ 
proper timing of oligodendrocyte differentiation. The v-sis oncogene of simian sarcoma virus (SSV) Is a retroviral ho- 
SgSBl7ngene.anTlnducestr 

SSV Luces malignant glioma in experimental animals, suggesting a role for autocrine PDGF in glioma development_ 
PDGF and PDGF receptors are frequently coexpressed in human gHoma cell Bnes. Specific and nonspecrfic PDGF 

antagonists block the gmwth of some glioma cell lines in vtoo and in vivo, suggesting that -"^^"'Jeoto^^n ^^^^^^ 
intransfomiationandtumorigenesis. in snu studies ofhumangliomasshowoverexpressionofajh^^^^^ 

cells of high-grade tumors. In a few cases, overexpression is caused by receptor amplification. Since hjgh-grade glioma 
exp^^rPDGF A-cham. an autocrine activation of the alpha-receptor may drlvethe proliferation of glioma 

S TdGF is also described by Khachigian LM. Chestemian CN. Platelet-derived growth factor and femativ^ 
splicing- a review. Pathology. 1992 Oct;24(4):280-90. According to Khachigian et al. the mitogenio and chernotactic 
poS of ^^t^t-derived growth factorfpDGF) has linked this polypeptide to the pathogenesis of several dise^e 
sSl^ Lding atherosclerosis and neoplasia. In addmon to platelets, several nomjal -"''^^"^Jf^^.^^^^^^ 
mitogen in one or more of three possible dimeric conf igurations. Altemative sphcing of exon 6 in PDGF A-^ham R^^^^ 
resutts in the fomiation of two protein species with different art)oxy-tem,ini. "«'«''y^«;^/*'°"9^V^^^^^^ 
chain variant was processed only by transfomied cells. However, recent evidence ind«ates that a«ema^^ jj^^^^ 
occurs in severalcells which express the A-chain. including eariy Xenopus embryos. T^efunc^ona signtficance^d^^^^ 
^n 6 product, a highly basicTegion spanned by 18 amino acid residues (A194.211) is not precisely c^ar Re^nt 
fTd ngs are summaSzed which implteate roles for A194-211 in the processing, secretion and ^f^J^"^^ 
chaln'homodimer. nuclear transport signalling, and heparin binding. Thus, alternative «P''«"f ^"'^^eTlZ^^^^ 
role in the modulation of the functional properties of the PDGF AKShain vanants per se and in the complex Interactwe 
networic of polypeptide growth factors and cytokines. . „• • 

?M241 FGfS^ e g.. dLcribed in Dickson C. Spencer-Dene B. Dillon C. Fanti V tyrosine kinase s.gnall.ngm^ 
S:fibroblastgLhfactorsandtheirreceptors.Breast cancer Res.2000;2(3):191-6.y,efto^^^^^^^^ 
[Fgfs (murine). FGFs (human)] constitute a large famiV of ligands that signal through a class of cell-surface tyrasine 
Wnase receptors. Fgf signalling has been associated in vitm with cellular differentiation as well as "^"^gan'^ an^^^^^^^^ 
Oogenic responses.Tn vlo. F^s are critical for animal development, and some have POtent angiogen« propert.es_ 
several Fgfs have been identLd as oncogenes in murine mammary cancer, where their deregulation s ^soaated 
with prov^al insertions of the mouse mammary tumour vims (MMTV). Thus ir, some ";f"'2eS'cel^ w^^^ 
infected mouse strains, integration of viral genomic DNA into the somatic DNA ofm^maor "^^^^^^^^^ 
to have caused the inappropriate expression of members of this family o growth factors. ^J^Sj^^.'"'"^^^^^^^ 
human breast cancers has shown an altered expresston of FGFs or of tiieir receptors in some tumours, their role in 
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101251 TGFbe a is. «;9- ^^""^ ' fCdiovasc Med 2000 Apnl 0(3):132-7. Review. Transforming growth factor 

celTproliferation. PTEN knock out cells show similar charactenst.cs as celte .n «h.ch the PI c Sa,^oHi P. 

Chronically induced via activated forms of PI 3-kinase (Di Cristofano. A.. Pesce. B - Co^o"-Ca«lo. ^^^^^^^^ P^ndoB, P 
P (1998) Pten is essential for embryonic development and tumour suppression. Nat S^"^^^" ^^^„f^;„ 

riirrRiniR 11B9-1178 " Podsvpanina, K., Ellensop, L. M., NBmes, M., v3u, j., lainuia, , 
geneinmice.CurrBiolB,nB9 ii/o.,roasyH ' ' „ ..gggx Mutation of Ptenfl^macl in mtoe causes 

exhibit a high susceptibility for developing tumors suggests that '"»''^^^" °^ ^^1^^^^ pathway 

-s-rnLTr^Sc^^^^^^^^ 

C rnSr^rorrincers has a hi^ 
Z^e stage tur;ors ( Cantley. L. C. and Neel. B. G. (1999). New insights '"^V"'^^ f^iTS^m^le 
tumor formation by restraining the phosphoinosWde 3-kinase/AKT pathway. Proc Na^ ^cad Scl USA 
ATru (2000). GLkeeperfor endometrium: the PTEN tumorsuppressorgene.JNatlC^^^^^^ 

of FTCN con^ lates with Increased aggressh/e and invash/e behavior of the respectwe tumor cells^ Using the methods 

5 Of these downstream targets representing effectors) of the PI S-Kinase/K ' ^ .^nction |t is 
regulatory molecules responsible for mediating the metastatic phenotype of cells that have '^^.^^^^ function. ^^^^^^ 
mpoSto Lget this particular fraction of effector molecules seiectiveV. ^^^a^se tajgete wh«h^^^^^^^ 
Zch or further upstre^ in this signalling cascade are likely to cause unwanted effects. This e due to the fad that 
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mediated by PI 3-kinase. ^,3^ ^^^^^^d to as PTEN related path- 
101321 A PTEN related pathway factually any P^^^^^ ^'^f'"^;^^^^ 

may it either as ar, Inhibitor or as an acdvator In such ^"SLd pSays or Akt related path- 
of a'pathway. The same definition ^f-^^^f^^XT^^^^^^ 

ways. Hence, a tumor suppressor related pathway .s any Pf™^^J^'°" ,3^^, ^ as an Inhibitor or an 
directly or Indirectly. Said tumor suppressor may ac^ m such a ^ ^ ^^S"'^^**' 
acfwator. or It may as such be regulated by other .!^*!.P^^^^^ PTen and are thus deemed as PTEN 
101331 There Is ample of prior ^'^f ^^^^^^^ ^^^^ may thus be addressed by 
related pathways in the meaning of this descnption. ° .^^^.^^^ ^^ the following: endomeliial cancer, 
the lnvent.e methods, ^^^—^^^^r^^^ ^VPe^^--. Oowden's syn- 
colorectal carcinomas, gliomas, endometnal rz"^^.^ .^^^ breast-ovarian cancer, prostate can- 
drome, hereditary non-polyposls colorectal carcinoma^ _ ^ 

cer (Ali. 1. U.. Journal of the National Cancer Instrtute y^'J^^'^;.^^ " ^"^^ hamaJtoma-macrocephaly diseases in- 

! R.. supra). o„t«rnofnf PI 3K activation and actually represents a family of serine-threonine kinases. 

[01341 Akt .s a downstream ^^get °f P^S^^^^^^ Akl-i was initially identified as the cellular homologue 

This family consists of three isofomns, namely AW- , 2 and 3- ^« ]^ homology domain" (PH domain) at their 

of the retroviral oncogene v-Akt. Akt proteins ^J^^^^^^^^^ be found in a wide variety of 

amino temilnus. PH domains are a conserved P^^^'^'^P"^^^^^^^^ 5)P3. resulting in translocation of 

0 proteins. The PH domain of Akt can bind wrth hjh ^'^^l^Til'X AW When activated, Akt phosphonrlates 
Aktfn^mthecytosolto the plasma membrane andaconfon^^^^^^ 

» ;?lT?^^^epide^algrowthfactor(E3F)re^^^^^ 

and has been linked to invasive cell growth Llecules. The autocrine 

processes such as the pp70 S6 kinase dependent entj ''^"'^^^^^^f initiation factor 4E. mTOR function 

and nutrient availabilitytocontroltranslatlonthmughart|vatingp^^^^^ 

is inhibited by the bacterial macrofide rapamycin which blocks growth of T-cells and certain lumo v 
Schrelber 1999. Chemistry & Biology 6. R129-R136)^ advantaaes embodiments and conditions recited in 

45 [01361 It is within the present Invention that all of the P^^'^^,^*^;^f^^^^^ suppressor. This applies also 
Connection with any specific tumor suppressor are also «PP^^^'^^^^^ present 
to the particular groups of patients Whose condrtion rnayb^^^^ 

invention and thus provide an ^PP^'^P'^^^^'^^^'^'^^'^^'^^.^l^^ 

[01371 Themethodsaccordingtothepresentinventonareals^^^^^^^^^ ^ 
50 of tumor suppressors and thus allow for -"f "^^^^^^^^^ umor suppressor. In doing so 

sohring the time course of the generation of a tumor and . J^'^fT "^^^^^ have never been accessible by 

the direct as well as Indirect molecular changes may be .^"^ by the practicing of 

earlier methods which only analysed and compared the ^'^"^/"^P^^^^^^ clonal effects or 

the methods according to the present Im^entlon is unbiased and '^"^J "f^^^'f^™^^^^^ -f^^^refore. It does not 
55 induce chromosomal instabiltties since it is induced and the f '"f J "^..^^^^^^^^^^^ a defined 

have thetypical problems of endpolntstudiesas outlined abo^^^^^^ 

subset of direct and indirect downstream effectors JP^^'^'^J^'^r^^^ '^^^^ in the initial phase of the 

direct effectors are DkeV to represent the most relevant target molecules, since tney aci 
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. Oligonucleotide targeted nucleic add '« actual^ '>'«>f-'r.n"S'°o" oTas deSed ^^^^^^^ 

101421 The present Invention is further illustrated by the figures and examples, wherein 

(e.g. PDGF. EGF. insulin). 
Fig. 2 shows the regulation of PI 3-lcinase activity; 
55 Fig. 3 Shows a Western blot analysis using different antisense oligonucleotides and monitoring the generation 
ofP-AW; 

Fig. 4 Shows a western blot analysis investigating the impact of changes in the mRNA binding part of the anti- 
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sense oligonucleotide; 

Fig 5 showsaWesternblotanalysisofanexperimentwheretwodifferentantisenseoligonu^^^^^^^ 

togetherwith further com,iunds. namely DMSO (D). Ly294002 (Ly) and PD9B059 (PD) being an inhibrtor 
for MEK-1/2 kinase; 

Fiq 6 shows a Western blot analysis of an experiment wherein different human cell lines (Hela and PC-3) were 
exposed to antisense oligonucleotide PTEN 53 and a control antisense oygonucleotide (GBC); 

Rg. 7 A shows a flow diagram Illustrating the pathway leading to apoptosis: and 

Fig.7B showsaWestemblotanalysisofanexperimentdesignedtomonitortheimpactofPTENdlrectedantisense 

oligonucleotides on UV-induced apoptosis; 
Fig. 8 A shows basically the same metabolic pathway as displayed in Fig. 7 A; and 

Fig. 8 B shows the Western blot analysis of an experiment designed to monitor the impact of PTEN directed anti- 
sense oligonucleotides TNF induced apoptosis; 

Fig. 9 shows an overview of signalling and phenotypic changes induced after tumor suppression knocked down 
by PTEN directed antisense oligonucleotides, and more particulariy, 

Fig. 9 A shows the schematte pathway Involving PDGF-R with PTEN inhibiting PI-3K activity; 

Fig. 9 B shows the immunoblot analysis; and 

Rg. 9 C shows the phenotypic analysis; 

Fig. 10 A shows a Western immunoblot analysis comparing the effect of PTEN 48 using chemically different anti- 
sense oligonucleotides; 

Fig. 10B shows micrographs of cells treated with said different antisense oligonucleotides; 

Rg. 11 A shows the incorporation of BrdU by cells treated with various antisense molecules as a measure for the 
entry into the S phase; 

Fig. 11 B shows the ratio of PTEN/actin RNA in transfected cells treated with various antisense molecules as a 
measure for the spec'ifk: inhibition of mRNA expression; 

Rg. 12 shows the Western Blot analysis result of an experiment where the impact of antisense molecule induced 
inhibition of PTEN expression on UV-lnduced apoptosis was studied; 

Rg. 13 shows the stimulated growth of HeLa cells on matrigel upon antisense molecule knock down of PTEN 
expresston; 

Rg 14 shows the Westem Blot analysis result of an experiment where the impact of antisense molecules inter- 
fering with pllO expression on signalling induced by endogenous or recombinant PI 3-kinase, 

Rg. 15 shows the positions of antisense molecules relative to intron-exon boundaries of JAK-1 mRNA; 

Rg. 1 6 shows JAK-1 mRNA knock down relative to actln mRNA; 

Rg. 1 7 shows the basic stmdure of the third generation antisense molecule; 

Rg. 18 Shows a Westem Blot analysis result of an experiment where the impact of "^Ai specifi^^^^^^ 

PTEN expression was compared to the impact of an antisense oligonucleotide specificfor PTEN on PTEN 
expression; 
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Fig. 1 9 shows the dose response of RN Ai specific for PTEN; 

R9.20 showstheWesternBlotanalysisresultofthefunctionalknockdownoftumorsuppressorSmad3byanti^^^^^ 
ollgonulceotides modulating signal transduction; 

Fig. 21 shows the Western Blot analysis result of the functional knock down of tumor suppressor p16INK4a by 

antisense oligonuteeotides modulating signal transduction; and 
Fig.22 showstheWestemBlotanalysisresuttofthefunctionalknockdownoftumorsuppressorSHIP2byantis^^^^ 

oligonuk^otides modulating signal transduction; 
r01431 Fig 1 shows some metabolic pathways leading to a change in gene expression and '"^i^f^l^^^^jf 

In an oynmesion svstem LY 294002 is a small molecule also acting as an inhibitor to PI3K. ^ . . ^, 

^n^^^^^2tT^ovTpTEH may be targeted by the functional oligonucleotWes described herein, i. e. by 

PtcS and PTEN 53 were transfected into ratembnro fibroblast cell line together with a negathre ~"trol compns^ng 
alandoLse'dsJ^^^^^^^^^^ 

with 15 or 30 nM of the three different PTEN specific Geneblocs 48, 57 and 53 and With GBC. After 48 h cells were 
hatested and the cell extracts were analyzed by immunoblotting for the relative protein amounts of pi 10. Akl phos- 
AW P*-S an^EN as indicated on the right All three antisense oligonucleotides were active such that 
PTENta^alTlbrrion^^^^^^ 

PTEN ^"J'y "° '3 ^ , PTEN the unopposed PI-3K activity resulted in phosphorylation of AkL 

oftheanti8enseoligonucleotidescanbeparticulariywellseenfromtheuseofPTEN57andPTEN53and^^^ 
byt^^^iTrlments.^^ 

PTEN 53. P110 was used as a marker to reflect the toadlng of each of the lanes. 

r01471 Fig 4 shows a Westem blot analysis investigating the impact of changes in the mRNA b"*ng part « the 

a total of four mismatches were introduced to the particular sequence with the total ."l^. ^.f^^^^^^^^ 
nucleo«des. A^.n^3BC w^^ 

' ::X"Xn^^£? o^^^^^ spec Jfor the mRNA ^^l^^'^^^^^ 
exoression in cells engineered to express the recombinant firef^f gene. The respective lane on the Western blot « 
SgnTed l -^l Th'e same experiment was carried out using either 30 nM or 60 nM antisense oligonucleotide. As 
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^- itv. Pin q P11 0 serves as an internal loading standard. It can be clearly taken from the 

,«»d togelhet v*h further compounds, rrume* OMSO (D), ^^^^^^ oligonuotooM. PTEN S3 In con>- 
MB<-1«ldna».Mor.paitlculB,ly.tl»fWt«t«as«r^<«»u»^^^ 

blnalon eB»r with DMSO, LY or PD. -me same ^f^T'^'^^l^'S^ „„„ parttailarly. 3Y1 Mils on 1 0 cm 
n.HNA, and usmg GBC as datlned abo« ^ a ^'ffT"^^ gbc I.; « h. 30 -oln t«lore 

plate. ««. translecBd m triplicates w* 30 nM o "^^^ ,„WM,„ PD9B0S9 (PD) or ««, 

U»«cete were treated wlthlO^M PI 3-k,naselnhMorl^2!^ 

i» «hicle DMSO (D). -nre positions o1 p110, Pj=*P2tJjl^wTsc™Sredrnpara»el(n«sho«n).Thepresent 
rr..--"We«e™.lo,^^e^.2»J-.^^^ 

„ q:srZ3rro;s::rrp5^-^^^^^^^ 

Each cell line was treated for 48 h in duplicate samples ^^^^^^ J^'Jf ^^^^^^^^^^ Akt (P--Akt) as indicated 
were analyzed by immunoblotting for the relat«,e amou^^^^^ 

on the right. The band which migrates , us above ^^^^Ij^"^^^^^^^ administration of FTEN 53 as 

antibody. It can be taken from Rg. 6 that m case of Hela ceMs ^l^'^^ p^^^, ^r^A and in the generation 

Uation of the PI3K pathway interferes ««^,<^«P^7,f oft Western blot 

by the presence of cleaved ^aspase 3^ knockdown interferes withTNF-induced apoptosis. 

PC was accordingly reduced. ^w.^/^hannPQ induced after tumor suppression knocked 

[0152] Rg. 9 A shows an overview of signalLng pSay with P?EN inhibittng Pl- 

down by PTEN specific antisense oligonucleotides. More ^^X^^^tto^^elZ^ \ur.r,a and migration of 
3K actlJity is shown which would nomialj, P»^,fP^»'^^^^ jj.'^*,^^^ 

45 HeLa cells as a model system for PTEN 47+ cells. Rg. 9 B P^^,^«"^ nucleotide designated as 

studying the influence of PTEN specific °''9'>""^'t^^^ b^nteeTren PTEN-specmc antisense 

mismatch GeneBlocTM. PTEN is only present .n the ^JL™' ^^^1 '^^^^^^^^ Akt. indicative of induction 

oligonucleotides are used. The successful In matrigel. 

of the signainng pathway. The phenotypto -"^J'^'f ^'"J^^^^Si or^nvSe cell growth. The cells treated with 

50 Growth on matrigel is used as a surrogate .n ^,^^%T^Z^ZZ^ in Rg. 9C have a significant growth 
PTEN third generation antisense oligonucleotide ('PTEN GeneBlocTM") shown rig. » 

advantage over the control-treated cells. „u^irtni nf the third aeneration antisense molecules 

[01531 The western Blot in Rg. 1 0A shows ^t^P"'^^ J J*^^^ compared to DNA^NA 

(■Atugen chemlstnO allowing for the specrf.c knockdown of S^^^^^^P/^^^^^^^^^ useS in the experiment 

55 Chimera as known from the state of the art. "n.e ^^^^^"^^'^^'^^^^^^^^ fomi of the second 

differ from each other in that the Atugen ol.gonucleot.de '^^^^^^^^^^^ as PTEN48 which have 

generation DNAmNAchlmeraone.Treatmentwm, both antiser^seo^ 
the same DNA sequence but differ in their chemical composition, result in the down reguiaxi 
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and in the fonnation of the P^^^^P^^^^^^^^^^^^^^J PTPM knockdown and its bioiogical consequences can 

may be taken. 

Example 1: Materials and methods 

Indicated differently. u„„„^ fr«m Qinma LY2S4002 PD98059 and aphldlcolln 

10157] Reagents. 4-Hydroxytamoxifen (40HT) was purchased from Sigma. LY29400Z. kowud -h 

and rts virogenic polyoma- and SV40- transformed f "'f^^^^^^"^^;^''^ ^^J^^^^ (50 ,.g/ml) and strep- 
Dutt^cco-s modified Eagle medium (^SomSeLf^^^^^^^ ""^'^ 
tomydn (50 ^g/mO- The human cerv x ^T^'^^^^^^"^^^^^^^^^^ i„ M.nimum essential medium Eagle with 

from the American Type Culture Collection t'^T^^)" ""^^^tJ'J^^^Sai^ acids. 10 %fetalcalf semm (PCS). 
2 mM L-glutamine. Earle's BSS. 1 mM sod'^ ^rtj^^^^^^ ^er^^i^rCdT F12^^^^ Mixture (Kalghn's mod- 
aentamvcin (50 ag/ml) and amphotericin (50 ng/ml). ceiis were cuuureu 
rScoLiSjO%fet^caHserum(CS) gent^^^^^^^^ 

[01591 Transfectionswerecaniedoutln96v»elloria<=mp^^^^^^ ^^^^^^^ 
lipids such as Oiigofectamine, LIpofectamme (^rf^ Technologies N(^88{R^^^^^^ deluding third generation 
. C%,orFuGene6(Roche)accordingtothe^^^^^^^ 

antisensemoiecules.weretran8fectedbyaddingpre-fonTOd^^^^^^ 

mock treated with DMSO. .^n o„«iK«ri«iWA and the murine monoclonal anti-pB5 antibody 

[0162] Antibodies. The murine monoclonal ant -p110 antibody 'JSJJj; *^^^^^ The interaclion of small 

» FIA have been described (Klippel. A.. Escobedo. J. A. Hirano. M. and WHhams. L-^T^^^94VThe mi 

domains between the subunits of ^^^^^^f'^l^'l't'^l^^ 
2675-2685. Rabbit polyclonal anti-Akt and ant.-phospho AW (S473) anybodies w^^^^ 

noiogy. The murine'monoclonal antl-PTEN antibody was from ^^^^TT^^^^e^ ac«ve PI 3-kinase. 
[01631 Plasmlde and GeneBIocs. A vector expressing an inducible .^^'^ j W q^^^Wu^ m. 

« UllVER.hasbeendescr.e^^^^^^^^^ 

further modified by addition of an fnto L Bam HI site 

so ^i^d^rs^rpSX^^^^^^^ 

Siolte^«desc:^s^^^ 



55 



PTEN48 



guccuuuCCCAGCTTTacaguga (SEQ ID No. 34) 
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PTEN 52 



cuggaui 



icAGAGTCAGTgguguca (SEQ ID No. 35) 



PTEN 53 



PTEN 57 



mm PTEN 52 
mm PTEN 53 
Luciferase 
pllOalpha 79 
pllOalpha 82 
pllObetaSS 
pU0beta93 
mm pllOalpha 79 
mm pllOalpha 93 



UC1 



uccuuTTGTTTCTGcuaacga (SEQ ID No. 36) 



ugccacuGGTCTGTAAuccaggt ((SEQ 



ID No. 37) 



cuggaugAGACTGAGTgcuguca (SEQ ID No. 38) 
ucucauuTTCTTTGTGcucacga (SEQ ID No. 39) 
cagaaugTAGCCATCCauccuug (SEQ ID No. 40 



acuci 



caaAGCCTCTTGcucaguu (SEQ ID No. 41) 



uacci 



acaCTGCTGAACcagucaa (SEQ ID No. 42) 



caaauuc^ 



CAGTGGTTCauuccaa (SEQ ID No. 43) 



ggcui 



aacTTCATCTTCIcuuccca (SEQ ID No. 44) 



acugci 



aaACCCTGTTGcucacuu (SEQ ID No. 45) 



ggcuaagTTCTTCATCcuugcca (SEQ 



ID No. 46) 



GBC 



nimnnniiNNNNNNNNnnimnn 



Thompson. J.. Beigelman. L. M'^^en. 1 A.. Ite^^.^^^^^^^ ^ compositions capable of 

T. Haeberli. P.. and '^-tu'ic-Ad^J. ^^^^^^^^^^ Phanreceuti- 
modulating gene expression. World ^'^^9 briefly third generation of antisense oligonucleotides have 
cals inc. . international Publication Number. WO ^^^""^^H^^ represents inverted deoxy abasics or similar 
thefollowing schematic structure: cap-(n s,7{N) 7^ "/S"? "^^^^^ ^ ^/^y ^ represents phosphorothioate linked 

modirK«tlonsatbothends;nstandsfor2-0-m^ylnbonud^^^^^^^ J ^^^^ „^ 

deoxyribonucleotldes(A.G.T.(^Jer^^^^^^^ 

underlined. GBC is composed of random 2 O-rnethylrioon^^^^^^ molecules have the schematic structure: 

nucleotides. GeneBlocs of the 9^"«S^!lloTnhoro^^^^^ 
RRRnnnnNNNNNNNNNnnnRRRN. He^ R .^^^^^^^^ 
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blotting: Samples were separated by SDS-PAGE and transTerrea to r^u 
ctfiwen, standi In DMEMco«a»*g10mM^HEPK»H7^^ 

in 96^wells was isolated and purified using the Invisorb RNA HTS 96 krt ('"ViteK^mon db , 

and 1 min at 60»C. transfected with GeneBlocs or treated with 200 nIVI 

[01691 Assaying cell growth on matrigel. HeU cells were imns pre^oated 
4-OHT for 48h. After trypsinlzatlon the cells were seeded into ^"P^^^^^^ "^f. q^^^^^ 48 o 72 h pho- 

wrth 250 m matrigel (Becton Dickinson). After continuing the ttansfeCbon or ^« J'^^^^^"^^^^^^^ (Z^ss). 
tographs were taken at Sxmagnricatonw^^^^^ 

, r™::ro^Sd" S^i^^^^^^^^ 

Proc Natl Acad Sci USA 89, 9064-9068.) 

Example 2: Improved antlsense molecules allow to study the Icnock down of gene expression in normally 
proliferating cells 

^„,y rt»«U«.y «~ no. al.««d. '^'^^'^^^'^^^TX^C^r^ kinase), a 

wM cflareotonzxl <iown«»an, e««*.r ol P a-kmse I'f iStEN expression 
.„««^««.pso»o..y«^n|z»^^^ 

PTEN expression wihout interfering with cell proliferation. 

Example 3: Cells treated vfllh antlsense molecules exhibit a nom,al entry into S phase 



even impose toxicity. 
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r01741 The results of respective experiments are described in Fig. 11 A and 11 B. ^«„Hrtnn« 
10175 3Y1 cells were used because these untransfoimed rat fibroblasts are very sensitive to transfechonconditons 
SpS^etotX^^^^^^ 

4^ ?enX LTg^ as a cont.^1. On day 2 the cells were synchronfeed in low serum. Dr^-^ay^^^^ '^'^^ 
cells were released into the cell cycle by serum stimulation at various time points. BrdU was added fo the last 2h of 
^ubaton UntTeid cet and 2lls that were treated with Aphidicolin for 24 h were used as ^ntrols. RNA tojock 
™Xed in parallel samptes. The rate of ^^^^^^ 

Roure 3A shovre a similar time course forthe rate of DNA synthesis in each set of samples. All cete showed a strong 
Se^lnSSTsyr^safterlBhwfthaplateauat^^^^^^^ 

M DNA synthesis, whereas the DNA synthesis In the Aphidicolin treated samples was stmngly '"htoited due to an 
S^ inre GI phase of the cell cycle. Under these conditions PTEN -^R-^A levels remained down,eg|^^^^^ 
By TOs indicatJ^ that under the conditions used knock down of gene expression can be studied m ceBs which enter 
the cell cycle nomially and corttlnue to proliferate. 

Example4: Phosphorylation of AMIS specifically inducedlnresponsetodown regulation 

101761 in the past studies using antisense molecules have suffered from the lack of a ^^"1,""';^;;°^^^^ 
controls and the lack of reproducibility. Therefore, the intention was to make sure that activation of the PI 3 kinase 
TaS^^y t: he X di-tosed hereTn Is tmly dependent on reduced PTEN function after «m w^^^^^^^^ gene^- 
aton antisense molecules (GeneBlocs). Since hyperaclivation of the pathway is caused by l'*^ ^^^^'"'^^f;^^^^^^ 
more Wn one third generation antisense molecule (GeneBloc) reducing PTEN expression of ^ le^ 50% can be 

TxpUed to cause an Increase In Akt phosphorylation. 3Y1 rat fibroblasts were ^[^^^^i-;^^ ^^.torthe d^^^^^^^ 
LneBlocs 48 53 57 or with GBC. After 4Bhthecells had undergone several divisions, which allowedforthedet^^^^^ 

of red!S ^"en protein expression and activation of effector. Akt. Cell extrects were ana^rzed by immunoblotting 

for the protein levels of p11 0. Akt and PTEN. 

Zm ISshtwl'^^tTAa^ 

K thfee pTeN gS^^^^ Total Akt pretein levels remained unchanged indicating that the act^a .on status o 
AW N^as clanged P^^^^^ 53 induced the most efficient knock down in PTEN expression and the strongest 

fncrrie InTphS^^^^^^ The reduction in PTEN protein expression inversely correlates with increased AW 

iS' TO further ensure that Akt phosphorylation not caused by an artefact or by «f «f 
SnsfUncondltionswetested various negatVecontrolthirdgenerationantsensem^^^^^^^^^ 

Blocs^ We analvzed PTEN GeneBloc 53 in comparison to its 4 nucleotide mismatch control (mm), GBC or to a Gene- 

irih^rsuc^l^^^^^^^ expression of Firefly luc^erase (not shown). Firefly '-•'^--^'^-Ij'f^^/^ 
expressedmmammalli, cells.thereforeaGeneBloctargetingitssequence should have no specrf^^^^ 

ofihe three neqative control GeneBloc s either reduced the amount of PTEN protein or increased AW phosphoiylation 
of the three "«9^7® ,p. „ contrast PTEN GeneBloc 53 Inhibited PTEN expression and 
even at a concentration as high as 60 nWI (Fig. 3 B). By contrasi, r i cm ..„»i„ct ptpn can succes- 

caused an increase in Akt phosphorylation. This set of data indicates that only Ge^^^^^^^^ 

fully interfere with FTEN expression thereby activating downstream effectors of the P 1 3-kinase pathway. 

Example 5: Akt phosphorylation induced by third generation antisense molecules-mediated down regulation 
of PTEN wprassion Is dependent on PlS-kinase activation 

rolBOl It has been reported that Akt can be activated e.g. in response to stress through PI 3-kinase independent 
SnilsTK^n^hiT^^^^^^ T. Fukui. Y.. Matsuzaki. H.. J—.I^o'i^ran^^ 
B. A. and Kikkawa. U. (1999). Activation of protein kinase B induced by W) and ^^^^^^^ 
mechanisms dependent and Independent of phosphalidylinositol 3-kinase. J Bioche,^ I^'p^l^fjll^i^?^^^^^^^^ 
D Shalev N Wonq M Mills. G.. Yount. G. and Stokoe. D. (1 998). Protein kinase B (PKB/Akt) activrty « elevated in 
gliobl::S^a cerdue to mltion of the tumor suppressor PTENJ.MAC. Curr Bio. B ^J^^J^^^^f ^^^^^^ 
tended totest whetherthe Increase in Akt phosphorylation observed aftertreatment ^«^1=T^N Ge"ea^ was e^er 
dependent on the presumed 'inpuT signal. i.e. PI 3-kinase activity, or ''aused by s^ess induced by ^^^^^ 
GeneBlocs The results are shown in Fig. 5 3Y1 cells were transfecled with PTEN GeneBloc s S3 57 o-" witii GBC 
: After1S:tnc?brn the cells were treaL wfth the PI 3-kinase inhMor LV29^°^ the ^^^^^^^ 
vehicle for the last 30 min before fys-s. The increase in Akt phosphorylation induced by 
comptetely abrogated in the presence of LY294002. whereas the MEK '"/"''^^'Jlllit^.!^^^^^^^^^ 
resutt suggests that acthration of Akt Induced after PTEN GeneBtoc treatment still depends on PI 3-kinase signalling 
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and on knock down of the PTEN Inhibitoiy function. 
Exa.p.e6:TreatmentwithPTENth.«.generattenant,sensemo.^^^^ 

ifumiona. activation of P. 

with the effects of apoptotic stimuli. Activated Akt has been ^^^"^J^^^^^f^^ g R.. Brunet. A. and Greenbetg. 
Stimuli by inhibiting pro-apoptotic molecules such as cejp^^^^^^^ 

M. E. (1 999). cellular sunrtval: a play In three '^•^^^"/^^ signa^regulating kinase 

Franke. T. F. and Chao. M. V. (2001). Akt P^^f Pj^'^'^^^^'* "f^J^^^^^^^ 

1.MolCellBiol21.893-901)).ltwaspreviouslysho|jmth^^ 

andthatthis response canbeinhibited by actn«t.onoftheP1^3^^^^^^ 

G.. Klippei. A. and Weber. M. ^ ^t^St^^^^^^^^^^^^ "V "9" ^'"''^ ^^'^"^ 

caspie3signal than control GeneBloctreated cells (Fg.12).Thea^^^ ^ 

with the amount of Akt phosphorylation as d-'"^"^^^^^^, J^f,^^^^^ Cells which were not 

activating Akt (also compare Fig. 2) and protectmg ^^J^^f^^^^^^ This experiment suggests 

=:d"x::=nrGe=^^^ 

apoptosis. 

Ex«np,.7:,nh»«..<.|.TEH«.p™«..nb,»».K».kr»c»d«.mlm,c.«,.l««».P™ 
tumor cells 

10183, The effect of GeneBloc .an^^^^^^^^^^^ 

of PTEN function in human tumor cells. To this ^^^^f^' ^ prostate cancer line whteh has lost 

. potential that still «P--- •^^^;::'!f,7,^^^^^ mammalian species, several 

PTEN expression. Due to the fact that PTEN has a high ''^S^® PTEN sequence. HeLa and PC- 
,eadGeneB.ocs.i.e.thirdger;eration^^^^^^^^^ 

3 cens were treated in parallel with P^EN GeneBte 53 or rts m.^^^^^ ^ ^^^^^^ 

cell extracts were analyzed by Westejn-blotting. PTEN^^^^^^^ ^^^^^ ^^^^B,,, 

5 PTEN protein that was associated with a substantial ^^^^^^ ^TEN deficient PC-3 cells which 

mediated Akt phosphorylation in Hela ceils was •■^^l!.*^ „o effect on PCS cells. 

exhibit a chronically high degree of Akt phosphorylatior. ^Jf ^ ^^^^^^^ in late stage human 

[0184] Loss of PTEN function has been correlated J^^^^^^^^^^ PTEN suppresses tumor fomiation 

Lcers(Canttey.L.C.andNee^^^^^^ 
0 by restraining the phosphoinositide 3-kinase/AKT pamway. rroc B61-B63). The intention was 

Gatekeeper for endometrium: the PTEN tumor suppressor gene. ;^^Nfti Cance^^ 

totestwhetherGeneBlocinduced reduction in PTEN expression w^^^^^ 

HeLa cells do not easily fom, metastases in a nude ^^^^^^^ 

Furesz. J. (1985). Heterotransplantation studies wim fl^^^^^ 
is J Biol Stand 13. 13-22): and do not g^w well on "^^nge ' an extr^e«u lar^^^^^ 9 ^ 

types. HeLa cells were transfected with PTEN GeneBlocs 52. 53 ^^^^'^^^^^^^^^^^ HeLa cells 

S^ubation to allowforphenotypic activation the cells were t^^^^^^ 

expressing an induclbteversionofacon^^^^^^^ 

on p110« activity by adding 4-hydroxytamoxifen l^J^^^'^!^^^ .^er 48h to 72h on matrigel photographs 

50 anchorage independent cell growth as fom, neLoric structures 

of the cells were taken. Cells treated with PTEN GeneBloc exhtoi^^^^^^ 

on matrigel and grew better, since more cells P^^^^^^,"^^^^^ pathway was switched on 

control GeneBloc (Fig. 13). A similar result «f «f '"^."^ "^^^^^^^^ by GeneBlocs 

via p110*. Taken togetherthe data indicate that a transient knock down of ^^^^^^^^ ° 
55 c^mlmlck the effects of loss of PTEN tumor suppressor function m human tumor cells. 
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^ .: ThM ,».r«ton n^'^ iO.^) c«. 1«..'".P« "9"- "-«"«=*'" 

induced by endogenous or recombinant PI 3-Wnase 

for activation ofsignal transduction responsesJtwa^^^^^^^^ 

because of the pTobternsuslngantisensetechnologiesment.onedabove.N^ 

thecata^subunnofPia-WnasepllOcaninh^^^^^^^ 

pl10* molecule In addition to endogenous p110. Most «»"^e^r«s iwo^^ treated with two different GeneBlocs 
Lta.Tl,erefore.GeneBlocs against both isofonmwerete^^^ 

against each isoform or wtth the -pajj^-^^^^^ rg^sUialpreS^ocked down expression of en- 
and cell extracts were analyzed after 50h. been generated from p110 alpha (Figure 14). 

dogenous p11 Oalpha as well as the larger ^^^^^^^^ Akt phosphonSation even though Akt 

The inhibition of pHOalpha expression '^^^^^f^^^J^^^*^^^^ 

washypeiphosphorylated in responseto P^^O* p,^^^^^ inhibitor. LY294002. Neither pHObeta 

of Akt was as efficient as the on^-f^^^r-^J ^L^^"^^" ^j^^^^ dlTJ>uld no be observed on protein level 
GeneBlocs nor the control GeneBlocs had any ^^"^^^^^^^^^^^^^^^^ reduced mRNA expression In 
since no suitable antibody was available. H'>weve^ both p 10^^^ ,3 

, TotTrJmGTn^o^^^^^ 

Example 9: Use of Intron sequences for mediating a specific mRNA Knock down 

eOlBS, Asd.closedhereln.hasbe^r.u.^^^^^ 
■5 generationantisensemoleculesaremediatingmRNAkni^kd^^^^^ gy^ validation) indicating 

molecule treatment including both therapeut« and "^^^^^^^^ 
thattheantlsensemoteculesareenteringthenudeusandder^^^^^^^ 

[01871 AsshowninFig.15.thirdgenerat.onarrt.sensemo^ulj(^^^^ 9 

Ln Sequences. GeneBloc 84 (SEQ ID No 23). G«ieBl^^^^^^^^^^^ \^ ^5,0 

forS)^^%°o•r^^^^^ 

24) is specific for mRNA ^^If ^^^^^^^^^^ 3 p„tein tyrosine kinase as described by Modi et al. (Modi. 

[018fq particular S^^^ '^Jf^^-l^^^^^ GeneBlocs were transfected in three different concen- 

B. S. et al.; Cytogenet Cell Genetc 69 2^ 2^; ;^^^ celisAveB) Athird generation antisense molecule comprising 
35 trations (200 nM. 100 nM and 50 nM) into ^'^^^^^ disclosed herein were used as negative 

21 nucleotides as a random sequence and the mismatch P^EN eeneBioc 

controls. After24 h incubation the «^ J- J^^^^ ^^^^ rotbLt w^h a MK-1 spec.. 

(Taq-Man. Applied Biosystem) was P«rf»J"««^^^^^ ^^f^^ ^ q„antitated and is nomialized by beta- 
ampHcon set with the primers as specified in Fig. 15. Tue JA^ i mruNn h 
40 actln. The results are shown In Fig. 1 6. 

Example 10: Use of RNAI fbr target validation 

This .xan^ P«»es».« ™« specie tor «»™. «x* a. PTEN, -nay be u.«..= 

sequence: 



50 



5'. cuccuuuuguuucugcuaacg-TT {SEQ.ID.No 56) 
3'-TT-gaggaaaacaaagacgauugc 



" [01„1 Ase««,.URNA1n,o^»lewasgene«,dha.lngs»««l-»l-">tt»"*""'»™'»-'^"'""- 
speclfte RNAI and has the following sequence: 
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5' cucauuuucuuugugcucacg-TT 
3'-TT-gaguaaaagaaacacgagugc 



roi921 The cells were Infected using any of these two constructs according to the methods described herein above. 
S«31 ^Je^lunTti^teTxperirnent is depicted in Fig. 18. More particularly. Rg. 18 shows the eff^^ vanj"^ 

^ceL^ons Tp^^N specSic RNAi (10 nM. 2S m, 0.625 nM and J;^ V^lras^l^ZMfnM 

D110 respectively. p1108efvesanlntemalconlrolJtn«ybetalcenfromRg.18that as Ittae^ 

RNAi' sreSitly knocks down PTEN mRN A whereas the amount of p11 0 Is factually not Influenced. As a posrt^re 

^^iJ rr^eJ^^^^^^ speciffc for PTEN referred to as GeneBloc 53 (disclosed above) was also appUed 

Se ioeSreiS system at different concentrations (60 nM. 15 nM. 3.75 nM and 0.93 nM). It .s to be noted 

Srair^TTseTr^tiSns^ Oligonucleotide allows for a specific knockdown of PTEN although the ant^ense 

ntidonucleotide reaulres higher concentrations compared to RNAI In the present example. 

SasganeTated which is Shown in Fig. 19. From Rg. 19 ^ 

Tm L PTEN specific RNAi still reduces the ratio of PTEN to p11 0 to about one third of the respect^ "^T^]^! 
eff«rrs more pLounced with higher concentrations of RNAi. This is in clear contrast to RNA. whK^h .s no spe^^ 
for^TEN This non-specific RNAI exhibits certain mismatches compared to the oligonucleotide sequence of the cor- 
r^sp^nc^ng PTEN m^^^^^^ be taken from above. The efiect of this -five «,nt^^ Is a^jf 
i^bservL for those HeU cells not treated with either PTEN specific RNAi or FTEN non-specific RNAI. 

Example 11: Modulation of signal transduction by functional knockdown of tumor suppressor Smad3 using 
antisense ollgonudeotkles 

roi9Sl This example shows that third generation antisense oligonucleotWe (GeneBloc, GB) mediated knock down 
L^Ls eS3mZll,Se^^^ with tran'sf onr^lng growth factor (TGF)-p Induced dephosphorylation/acdvatton of the 

and tea prTosed tumor suppressor due to its mutational inacth^ation in many invasive human tumors. Human kera^- 

maS contiols. After 24 h celte were synchronized in low serum under ^"^""f ^^^^ff^^"^^^^^^^ ' 
released Into the cell cycle by additfon of 10% PCS in the presence (2 ng/ml) or absence of TGF-p. The ce«s were 
ht^^ted on day Lrand the cell extracts were analyzed by immunoblotting for the relative protein amounts of pm 
JSosphfvSedl^^^^^ (P*-Rb) and SmadS as Indteated on the right of Fig. 20 representing the results of this 

SSSi " The level of p1 1 0 did not change and served as loading control. TGF-p treatment resulted the 
Sphotlatlon of Rb protein. In samples In whfch SmadS levels were downregulated in resporje o f 
the S Sc^ effect on Rb was inhibited, and Rb remained inactive and fully phosphoiylated. Rb |s checkpoin 
lor gTio S phie transition and ttself a tumor suppressor. Chronfc inactivation of Rb by phosphorylation or by loss of 
function enhances proliferation and contributes to tumongenesis. 

Example12:Modulationofslgnaltransduction by functional knockdownoftumorsuppressorp16lnk4austa^ 
antisense oligonucleotides 

[0198] This example shows that third generation antisense oligonucleotide (GeneBloc. GB) mediated knock down 
of p16lnk4a results in Increased Rb phosphorylation. r-B f„-iR rR nr »«; mismatch 

r01991 HeU cells were tiansfected in quadruplicate samples with a p16 specific GB (p16 GB 94) or ^ 'sn^atoh 
dTriive The cells were lysed after 24 h. 32 h. 48 h and 54h, respectively The cell extracts were analyzed by .mmu- 
n "org.^hepal^^^^^^^^^ 

S^ttjmor suppr^oiB. The result of this example is shown in Fig. 21 whereby the positions of pllO (toading contml). 
nhosDhoMatedRb(P*-Rb) and p1 6 are indicated on the right. ^ 
K ?lite example proves that lack of the cyclin-dependent kinase (Cdk) Inhibitor p 161nk4a results m increased 
phosphorylatlon/lnactivation of Rb by Cdk molecules. 
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Example 13: Modulation of signal transduction by functional knock down of tumor suppressor SHIP2 using 
antisense oligonucleotides 

[02011 This example shows that third generation antisense oligonucleotides (GeneBlocs. GBs) cause reduced ex- 
pression of the phospholipid phosphatase SHIP2 which results in increased PI 3-kinase s.gnalling^ 
S SHIP2 is a proposed tumor suppressor that dephosphorylates the PI 3-klnase product P\3A^P, at ti^e 5 
of the inositol ring, thereby generating PiS.AP^. For comparison. PTEN removes the 3' phosphate of the PI 

r^rSpm^tLXweretreatedw^ 

Sis and one additional unreiatedmismalchGB.Aner72hthecells were Vsed and the e^^^^ 

em^>lotting p85 served as loading control. The particular reaction conditions were the same as Indicated in the other 

examples related to knock down of tumor suppressors. The results are shown in Rg. 22 

[02041 Samples with reduced amounts of SHIP2 protein exhibit an increased level of phosphorylated AW. Th« indi- 
cates that SHiP2 also functions as negative regulator of PI 3-kinase signalling in these cells ^^'^^ to I^^N. 
mzOBl The features of the present invention disclosed in the specificatton. the sequence listing, the claims and/or 
rdiwings may both sepamtely and in any combination thereof be material for realizing the inventton in vanous 
forms thereof. 
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SEQUENCE LISTING 



<110> atugenAG 



<1 20> Compounds and methods for the Identification and/or validation of a target 
<130> A 19001 EP 



<160> 56 



<170> Patentin version 3.1 



<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2120L23 



<220> 

<221> modified.base 

<222> (1)..(7) , 
<223> 2'^^ethylated RNA-olrgonucleotides and phosphodiester intemuci 

eotide-iinlced 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2'^ethylated RNA-oligonucleotides and phosphodiester mtemuci 
eotlde-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleolide linked 



EP 1 325 955 A1 



<220> 

<221> miscjealure 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted at>asic 



<400> 1 

ugaacugcla gcctctggau uug 23 

<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2430L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA oligonucleotides and phosphodiester IntemucI 
eotide-linked 



<220 

<221> mlsc^feature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



EP1325 955A1 



<220> 

<221> miscjeature 

<222> {8)..(16) 

<223> DN A oligonucleotides 



<220> 

<221> modifled.base 
<222> (17)..(23) 

<223> 2*-0-methylated RNA digonucieotides and phosphodiester intemud 
eotide-linlced 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently Bnked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 2 

uggacaacaa gtgtcaaaac ecu 



<210> 3 
<211> 23 
<21^ DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2706L23 
<220> 

<221> modified.base 



EP1325 955A1 



<222> (1)..(7) 

<223> 2'-0-methylated RNA-oIigonucleotides and phosphodiester internuci 
eotlde-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioalwntemucleotide linked 



<220> 

<221> miscjealure 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2'-0-nielhylated RNA-oligonudeotides and phosphodiester internuci 
eotide-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 3 

ggaaacctct cttagccaac ugc 



<210> 4 



EP1325 955A1 



<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonudeotide hPTEN2991L23 



<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z^elhylaled RNA oligonudeotide and phosphodiester intemude 
otide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemudeoBde linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-methylaled RNA oligonudeotide and phosphodiester intemude 
otide-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to a inverted abasic 



<220> 

<221> miscjeature 
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<222> (23)..(23) 

<223> covalently linked to a inverted abasic 



<400> 4 

uguugcagaa ggttcauucc ugu 



<210> 5 

<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense oligonucleotide hPTEN205L23 
<220> 

<221> modified^lsasB 
<222> {1)..(7) 

<223> Z-0 methylated RNA-oligonucleotide and phosphodiester-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucteotWe linked 



c220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2-0 methylated RNA-digonucIeotide and phosphodiester-linked 



<220> 
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<221> miscjeature 
<222> 

<223> covalently linked to an Inverted abasic 
<220> 

<221> misc.feature 
<222> {23)..{23) 

<223> covalently linked to an inverted abasic 
<400> 5 

cuuccgagag gagagaacug ago 23 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN1683L23 
<220> 

<221> modified.base 
<222> (1).,(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester Intemucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-internucleotide finked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 
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<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-melhylated RNAK)ligonucleot5des phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



c220> 

<221> miscjeature 
<222> (23)423) 

<223> covalently linked to an inverted abasic 



<400> 6 

ccacaaactg aggattgcaa guu 23 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEIM2346L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O-methylated RNA oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
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<222> (8)..(17) 

<223> phosphorothioate-internudeotide linked 



<220> 

<221> mlscfeature 

<222> (B)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2'-0-methylated RN A oligonucleotides phhosphodiester intemucleot 
ide-linked 



<220> 

<221> mlsc_fBature 

<222> (1)..<1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently Hnked lo an inverted abasic 



<400> 7 

ucugacacaa tgtcctauug oca 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN1009L23 
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<220> 

<221> modified_base 
<222> (1) . (7) 

<223> 2'-0-methylated RNA-digonudeotides phosphodlester internuoleoti 
de-linked 



<220> 

<221> mJscJfeature 
<222> (8)..(17) 

<223> phosphorothioate-intemudeotide-linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNAoBgonudeotide 



<220> 

<221> modified_base 
<222> (17)..(23) 



<223> 2--0-methylated RNA-oligonucleotides phosphodiestBrintermicteoH 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> cwalenBy finked to an Inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalenBy linked to an Inverted abask: 



<400> B 

aaggaggaga gagatggcag aag 



23 
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<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN388L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linlied 



<220> 

<221> misc.feature 
<222> (B)..(17) 

<223> phosphorothloate-fntemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonudeotldes 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleolides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1M1) 

<223> oovalently linked to an inverted abasic 



EP1325 955A1 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 9 

guccuuuccc agctttacag uga 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEM 162L23 
<220> 

<221> modified^base 
<222> {1)..(7) 

<223> 2*-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<:221> miscjeature 
<222> (8).:(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> {8)..(16) 

<223> ONA oligDnudeotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
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de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked t oan inverted abaste 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked t oan inverted abasic 



<400> 10 

23 

cuggaucaga gtcagtggug uca 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide rPTEN45L23 
<220> 

<221> modiried^base 
<222> (1)..(7) 

<223> 2 -O-methylated RNA-oligonucleotides phosphodiesler internucleoU 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 



EP1325 g55A1 



<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2 -0-methylated RNA-oligonucleoBdes phosphodiester intemucleoti 
de-Hnked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<:220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 11 

ucuccuuttg tttctgcuaa cga 23 

<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense oligonucleotide rPTEN1086L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2 -0-methylated RNA-ollgonucleotides phosphodiester intemucleoti 
de-linked 



EP1325 95SA1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioale-'mtemucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modiried^base 
<222> (17)..(23) 

<223> 2'-0-melhylated RNA-oligonucleotldes phosphodiester intemucleoti 
de-linked 



<220> 

<:221> miscjeature 

<222> {1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 12 

ugaacugcta gcctctggau uug 

<210> 13 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> antisense oligonucleotide rPTEN1190L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2*-0-methy!ated RNArOligonucleolides |*osphodiesler Intemudeoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothiate-lntemucleolide linked 



<220> 

<221> mlscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2*-0-methylated RNAoBgonucleotkles |*05phodiester Internucleoti 
de-finked 



<220> 

<221> nniscjeature 
<222> (1)..(1) 

<223> covalenlly linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasfc 
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<400> 13 

ugcugauctt catcaaaagg uuc 23 

<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN763L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodlester Intemucleoti 
de-linked 

<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> {8)..(16> 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2*-0-methylated RNA-ollgonucleotides phosphodlester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
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<222> (1)..(1) 

<223> covalenlly linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 14 

acuuugatgt caccacacac agg 23 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN694L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(1B) 

<223> DNA-oligonucIeotides 



EP1325 955A1 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> Z-Omelhylated RNA^Hgonudeotides phosphodiester inlemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently tinked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> oovalently linked to an inverted abasic 



<400> 15 

23 

ugggucctga gttggaggag uag 



<210> 16 
<211> 23 
<212> DNA 

<213> Artifkaal Sequence 
<220> 

<223> anUsense oligonucleotWe rPTEN670L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> Z-Omethylated RNA oligonucleotides phosphodiester Intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..{17) 



EP1325 955A1 



<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-methylated RNA oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covaiently Hnked to an inverted abasic 



<220> 

<221> misc.feature 
<222> (23)..(23) 

<223> covalentty Hnked to an inverted abasic 
<400> 16 

cuucaccttt agctggcaga cca 

<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN5761^3 



<220> 
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<221> modlfied_base 
<222> {1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester InternucIeoB 
de-linked 

<220> 

<221> misc.feature 
<222> (8)..(17) 

<223> phosphorolhioate-intemucleolide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> modiTied.base 
<222> (17)..(23) 

<223> 2*-0-methylated RNA-oligonudeotides phosphodiester intemucleoti 
de-tinked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 17 

ugccacuggt ctgtaaucca ggt 



23 



EP1325 95S A1 



<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN485L23 
<220> 

<221> modlTied.base 
<222> (1)..(7) 

<223> 2*-0-methylated RNA-otigonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> {B)..(17) 

<223> phosphorothtoate-intemucleottde linked 
<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oTigonucleotides 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-ongonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 
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<221> miscjeature 
<222> {23),.(23) 

<223> covalently linked to an Inverted abasic 
<400> 18 

ucucuggtcc ttacttcccc aua 23 

<210> 19 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN347L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothloale-intemucleotlde linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified.base 
<222> {17)..(23) 

<223> 2'-0-methylated RN A-oligonudeofides phosphodiester intemucieoti 
de-linked 
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<220'' 

<221> miscjeature 
<222> (1)..(1) 

<223?' covalently linked to an Inverted abasic 



<220?> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an Inverted abasic 



<400> 19 

ucgucuucac ttagccauug guc 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense oligonucleotide rPTEN124L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

c22Z> pbosphorothtoate-intemucteotWe linked 



<220> 

<221> miscjeature 



EP 1325 955 A1 



<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_bas© 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> misc.feature 
<222> (1)..(1) 

<223> covalently Enked to an inverted abask: 
<220> 

<221> misc_feature 
<222> (23)..(23) 

<223> covalently finked to an inverted abasic 
<400> 20 

gucuuuctgc aggaaauccc aua 

<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleoUde rPTEN+3881^3 

<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-nnethylated RNA-oligonucleotides 



EP1325 955A1 



<220> 

<221> miscjeature 

<222> (B)..{16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> {17)..(23) 

<223> 2'-0-methylated RNA-ollgonudeotaes 



<220> 

<221> miscjeature 

<222> (1)..(4) 

<223> phosphorothioate intemucleotide-linked 



<220> 

<221> miscjeature 

<222> (4)..(8) 

<223> phosphodiester-intemucleotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide-linked 



<220> 

<221> miscjeature 
<222> (17)..(20) 

<223> phosphodiester-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (20)..{23) 

<223> phosphorothioate-internucleotlde linked 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> misc_feature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasfc 
<400> 21 

gsuscscuuu cccagcttta cagsusgsa 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB72 
<400> 22 

ttggagtoct caacacactc a 

<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
c220> 

<223> GB84 
<400> 23 

acacctcaat ccatgcttet c 
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<210> 24 
<211> 21 

^ <212> DNA 

<213> Artificial Sequence 

<220> 

<223> GB74 
<400> 24 

f 5 atcgcttgta gctgatgtcc t 21 



<210> 25 

20 <211> 21 

<212> DNA 

<213> Artificial Sequence 

25 

<220> 

<223> GB 86 

30 ^400> 25 

tcctgaaact dggtgtgtg a 21 



35 <210> 26 

<211> 21 



40 



45 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB 77 
<400> 26 

tgttgtcctg cttgttaatg c 21 



50 

<210> 27 
<211> 21 
<212> DNA 

55 <213> Artificial Sequence 
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<220> 

<223> GB82 
<400> 27 

aacctgaaac tgtcctgttg g 



<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB78 
<40O 28 

actgactgctcattgtcgttg 



<210> 29 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220>^ 
<223> GB83 

<400> 29 

ccacttgagg aaaaccacac t 



<210> 30 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> oligonucleotide of the amplioon: start: 1185. Tag: UPR 



<400> 30 

cagcattaac aagcaggaca aca 



23 
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<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the ampiicon: start 1271, Tag: LWR 
<400> 31 

ocatctacca gggacacaaa gg 22 

<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the ampiicon: start: 1217, Tag: PROBE 
<400> 32 

aactgaagct ctcttcccac gaggaggc 28 

<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mismatch oligonucleotide 
<220> 

<221> nx>dified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotldes phosphodiester internucleoti 
de-linked 
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<220> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-lntemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modlfied.base 
<m> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleott 
de-linked 



<220> 

<221> miscjfealure 
<222> (1)..(1) 

<223> covalenlly linked to an inverted abasfe 



<400> 33 

ucucauuttc tttgtgcuca cga 



<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN48 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 
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<220> 

<221> miscjeature 

<222> (8)..{16) 

<223> DNA-oIigonucleotides 



<:220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonudeotides 

<:400> 34 

guccuuuccc agctttacag uga 

<210> 35 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN52 
c220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-ollgonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotldes 



<220> 

<221> miscjeature 
<222> (17)..(23) 
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<223> RNAoligonucleotides 

5 

<400> 35 

cuggaucaga gtcagtggug uca 

10 

<210> 36 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

20 <223> PTEN 53 

<220> 

<221> miscjeature 
25 <222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 



35 



<221> miscjeature 

<222> (8)..{15) 

<223> DNA-oligonucleotides 



<220> 

40 <221> miscjeature 

<222> (17)..(23) 
<223> RNA-oligonucleotides 

45 

<400> 36 

ucuccuuttg tttctgcuaa cga 

50 

<210> 37 
<211> 23 
<212> DNA 

55 

<213> Artificial Sequence 
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<220> 

<223> PTEN57 
<220> 

<221> miscjeature 
<222> (1),.(7) 

<223> RNA-oligonucleotides 



15 <220> 

<221> miscjeature 

<222> (8)..(23) 

<223> ONA*oljgonucleotides 

20 

<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RISIA-oligonucIeotides 



30 



35 



40 



<400> 37 

ugccacuggt ctgtaaucca ggt 



<210> 38 
<21i> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

45 <223> mmPTEN52 

<220> 

<221> miscfeature 
<222> {1)..(7) 

<223> RNA-oligonudeotides 



55 



<220> 
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<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonudeotides 



10 



15 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonudeotides 



<400> 38 

cuggaugaga ctgagtgcug uca 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



30 <220> 

<223> mmPTEN53 



20 



25 



35 



40 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonudeotides 



<220> 

<221> miscjeature 
45 <222> (8)..(16) 

<223> DNA-oligonudeotides 



so 

<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonudeotides 

55 
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<400> 39 

ucucauuttc tttgtgcuca cga 

5 

<210> 40 
<211> 23 

10 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Luciferase 
<220> 

2Q <221> miscjeature 

<222> 

<223> RNA-ongonudeotides 

2$ 

<220> 

<221> miscjeature 

<222> (e)..(16) 

<223> DNA-oligonucleotides 



<220> 

35 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oiigonudeotides 

40 

<400> 40 

cagaaugtag ccatccaucc uug 23 

45 



<210> 41 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> p110alpha79 
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10 



IS 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oIigonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucIeotides 



20 <220> 

<221> miscjeature 

<222> {17)..(23) 

<223> RNA-oIigonucleotides 

25 

<400> 41 

acuccaaagc ctcttgcuca guu 

30 



<210> 42 

35 <211> 23 

<212> DNA 

<213> Artificial Sequence 

40 <220> 

<223> p110atpha82 

<220> 

<221> miscjeature 
<222> (1)..{7) 

<223> RNA-oligonucleotides 

50 

<220> 

<221> misc_feature 
55 <222> (B)..(16) 

<223> DNA-oligonucleotides 
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10 



15 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 42 

uaocacactg dgaaccagu caa 



<210> 43 

20 *^211> 23 

<212> DNA 

<213> Artificial Sequence 

25 <220> 

<223> p110beta88 



30 



35 



<220> 

<221> miscjealure 
<222> (1)..(7) 

<223> RNA-ollgcnucleotides 



<220> 

<221> miscfeature 
40 <222> (8)..(16) 

<223> DNA-oKgonudeotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



55 



<400> 43 

caaauuccag tggttcauuc caa 



EP1325 955 A1 



<210> 44 

5 <211> 23 

<212> DNA 

<213> Artificial Sequence 

10 <220> 

<223> p110bela93 



15 



20 



30 



35 



40 



50 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
25 <222> (8)..(16) 



<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 44 

ggcuaacttc atdtccuuc cca 



<210> 45 

45 <211> 23 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mmp110alpha79 



55 



<220> 

<221> miscjeature 
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10 



<222> (1)..(7) 

<223> RNA-oligonucIeotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



15 

<220> 

<221> miscjeature 
<222> (17)..(23) 
20 <223> RNA-oIlgonucleotides 



25 



30 



35 



50 



<400> 45 

acugcaaacc ctgttgcuca cuu 23 



<210> 46 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> . 

<223> mmp110alphag3 

40 <220> 

<221> miscjeature 
<222> (1)..{7) 

<223> RNA-oIlgonucleotide$ 

45 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oiigonucleotides 



55 



<220> 
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<221> miscjeature 

<222> (17)..{23) 

<223> RNA-oligonucleotides 



<400> 46 

'io ggcuaagttc ttcatccuug cca 



15 



20 



<210> 47 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 5 -primer 



25 <400> 47 

caccgccaaa tttaactgca ga 



30 



35 



40 



45 



50 



<210> 48 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 3 -primer 
<400> 48 

aagggtttga taagttctag ctgt 



<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



23 



22 



24 



55 



<220> 

<223> Taqman probe 
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<220> 

<221> modified_base 
<222> {1)..(1) 
<223> linked to Fam 



<220> 

<221> modified.base 
<222> (31)..(31) 
<223> linked to Tamra 



c400> 49 

tgcacagtat ccttttgaag accataaocc a 

<210> 50 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 
<220> 

<221> miscjeature 
<222> {1)..(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothloate-linked deoxyribonucleolide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2'-0-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasfc nucleotide 
<400> 50 

agaccacaaa ctgaggauug c 21 

<210> 51 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> anSsense oligonucleotide huPTEN;1686L21 4MM 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..{15) 

<223> phosphorothfoate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2*-0-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> cx)valent!y linked ito an nverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an Inverted abasic nucleotide 
<400> 51 

agacgactaa ctcagcauug c ^ 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420L21 
<220> 

<221> misc.feature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothloate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (15)..(21) 



EP 1 325 955 A1 



<223> 2*-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> 

<223> covalenlly linked to an Inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 52 

21 

cccuuuccag ctttacagug a 

<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> anSsense oligonucleotide huPTEN:1420 L21 4MM 
<220> 

<221> miscjeature 
<222> (1).-(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothtoate-linked deoxyrlbonucleotlde 



<220> 

<221> miscjeature 
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<222> (16)..(21) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)..{1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> misc^feature 
<222> (21)..{21) 

<223> covalently linked to an Inverted abasic nucleotide 
<400> 53 

ccguuugcac ctttagagug a 

<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence huPTEN intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2 -0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalenay linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 

<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucieotWe 



<400> 54 

aagcagcaaa gtcctaagca g 

<210> 55 
<211> 21 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN: intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15)- 

<223> phosptiorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 
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<223> 2'-0-methyl ribonudeotide 



<220> 

<221> miscjealure 
<222> (1)..(1) 

<223> covatently linked to an inverted abasic nudeotide 



<220> 

<221> niiscjeature 
<222> (21)..(21) 

<223> covatently finked to an Inverted abasic nucleotide 



<400> 55 

cagaautggg ctgtauuugg u 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> One strand (5' - 3") of PTEN specific RNAi 
<400> 56 

cuccuuuugu uucugcuaac gtt 



Claims 

1 A compound, preferably 14 to 30 nucleobases. preferably 17 to 23 nucleobases and more P^^^^i^^V 17 to ^ 
JudeTa^esinlengm.targetedtoanucleicacidwherebythenudeic^^^^ 

2 A compound preferabV 14 to 30 nucleobases. preferably 17 to 23 nucleobases and more P^f'^^JJ^^ 
^ucZases in length.Lgeted to a nucleic add whereby the nuctelc add is an intron of a nudelc acid molecule. 

3. The compound according to claim 1 or 2 which Is a functional oligonudeotide. 

4. The compound according to claim 3. wherein the fundional dlgonudeotide is seleded from the group comprising 
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antisense oligonucleotide, ribozyme and RNAi. 
5. The compound according to any of claims 1 to 4 wherein the nucleic acid is a genomic sequence. 

5 6. The compound according to any of claims 1 to 5 characterized in that the nucleic acid molecule or a part thereof 
is coding for a polypeptide. 

7. The compound according to any of claims 3 to 6. wherein the functional oligonucleotide comprises at least one 
modified intemucleoside linicage. 

8. The compound acco^ling to claim 7, wherein the modified intemucleoside linkage Is a phosphorothioate linkage. 

9. The compound according to any of claims 3 to 8. wherein the functtonal oOgonudeotide comprises at least one 
modified sugar moiety. 

" 10. The compound according to claim 9. wherein the modified sugar moiety is a 2'-0.methoxy or a ^O-methoxyethyl 
sugar moiety. 

11. The compound according to any of claims 3 to 10. wherein the functional ofigonucleotlde comprises at least one 
20 modified nucleobase. 

12. The compound according to claim 11 . wherein the modified nucleobase Is a 5'-methylcytosine. 

13. Thecompoundaccordingtoanyofclaims1to12.whereinthecompound.preferablythefunctionaloligon^^^^ 
25 is a chimeric oligonucleotide. 

14. The compound according to claim 13. showing the following structure: 

cap-(np),(N3)y(np)3-cap 

30 

Whereby cap represents inverted deoxy abasics or similar modifications 
n represents 2'-0-methyl ribonucleotides ; 
N represents phosphorothioate-linked deoxyrlbonucleotides . 
35 subscript p represents phosphodiester linkage, 

subscript s representsphosphorothioate linkage, 
subscript X represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

15. A composition comprising a compound according to any of ctelms 1 to 14 and a pham^aceutically acceptable 
canler or diluent. 

11: A method for inhibttlna the expression of a gene in a cell or tissue of a mammal . preferably in vitro, comprising 

« '''msLdt^^^^^^^ 
of the gene is inhibited. 

17. Method accordingtoclalm16.wherelnthemammalisselectedfromthegroupcomprisingmlce. rats. guln^^ 
hamsters, monkeys, dogs and cats. 

18 Use of the sequence of an intron of a gene comprising at least one intron and at least one axon the de^n^^^^ 
a impld t^^^^^^^^ said gene, whereby the compound is an fundfonal oligonucleotide preferably a funcfonal 
Oligonucleotide according to any of claims 3 to 14. 
55 19. A method for the identification and/or validation of a target comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for PTEN hnRNA.. 



50 
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20. A method for the identification and/or validalion of a target comprising the foiiowing step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide Is 
specific for PTEN mRNA. 

21. The method according to claim 19 or 20, wherein the target is part of the PI3K/PTEN related pathway. 

22. The method according to claim 19 or 20, wherein the target is part of a pathway which is selected from the group 
comprising the Alct related pathway, the EGF-related autolcrine loop and the mTOR pathway. 

23 The method according to any of claims 1 9 to 22, wherein the target Is Involved in the pathogenetic mechanism of 
a disease or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer,, lung 
cancer, liver cancer, colon cancer, pancreatic cancer and leukaerraa. 

24 The method according to any of claims 19 to 23, wherein the target is Involved in a biological process selected 
from the group comprising proliferation, cell survival, migration, apoptosis, stress signalling, metastasis, anoiicis, 
cell attachment and processes signalling through modulation of PI3K activity. 

25 The method according to any of claims 19 to 24. wherein the target is selected from the group comprising tran- 
' scriptlon factors, motility factors, cell cycle factors, cell cycle inhibitors, enzymes, growth factors, cytolcines, and 

tumor suppressors. 

26. The method according to any of claims 19 to 25, wherein the target is a tumor suppressor and wherein the tumor 
suppressor is selected from the group comprising landscapers, gatekeepers and caretakers. 

27 The method according to any of claims 1 9 to 26, wherein the method further comprises as step b) 

comparingthe expression pattern of the expression system upon application of thefunctional oligonucleotide 
with the expression paltem of the expression system under control conditions. 

28 The method according to any of claims 19 to 27, wherein a further expression modifying agent is applied to the 
expression system, the expression pattern of the expression system is detected and the expression pattern is 
compared to the expression pattern generated upon steps a) and/or b). 

29. The method according to claim 28, wherein the expression modilying agent is a functional oligonucleotide. 

30. The method according to daim 28 or 29, wherein the expression modifying agent Is modifying the expression of 
a second target, preferably according to any of claims 21 to 26. 

31 . The method according to any of claims 28 to 30, wherein the second target is different from the target according 
to any of claims 19 to 30. 

32. The method according to claims 1 9 to 31 , wherein the target is the molecular target of PTEN , preferably of PTEN 
acting as a tumor suppressor. 

33. A method for the identification and/or validation of a target wherein the target Is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide Is 
speclfto for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

34. A method for the Wentification and/or validation of a target wherein the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for an mRNA encoding the tumor suppressor. 

35. The method according to claim 33 or 34, wherein the target is involved in the pathogenetic mechanism of a disease 
or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer, lung cancer, liver 
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cancer, colon cancer, pancreatic cancer and leukaemia. 

36. The method according to claim 33 or 35. wherein the target is involved in a biological process selected from the 
group comprising proliferation, cell survival, migration, apoptosis, stress signalling, metastasis, anoikis. cell at- 
tachment, processes involving activation of PI3K and cancer relevant pathways involving signalling induced by 
various growth factors or cytokines. 

37. The method according to any of claims 33 to 36, wherein the target is a tumor suppressor and the tumor suppressor 
is selected from the group comprising landscapers, gatekeepers and caretakers. 

38. The method according to any of claims 33 to 37, wherein the method further comprises as step b) 

comparing the expression pattern of the expression system upon application of the funcHonal oligonucleotide 
with the expression pattern of the expression system under control conditions. 

39 The method according to any of claims 33 to 38, wherein a further expression modifying agent is applied to the 
expression system, the expression pattem of the expression system is detected and the expression pattern is 
compared to the expression pattern generated upon steps a) and/or b). 

40. The method according to claim 39, wherein the expression modifying agent is a functional oligonucleotide. 

41. The method according to claim 39 or 40, wherein the expression modifying agent is modifying the expresston ol 
a second target, preferably a target according to any of claims 21 to 26. 

42. Antisense oligonucleotide selected from the group comprising 

B ugaacugC.T.AsG.C.C,T,C,T,ggauuug B (SEQ ID No. 1) 
B uggacaaC,A,A,G,T.G,TsC,Asaaacccu B (SEQ ID No. 2) 
B ggaaaccT,C,T5C.T,T.A,GsC,caacugc B (SEQ ID No. 3) 
B uguugcaG^A,G,G,T,T,CA,uuccugu B (SEQ ID No. 4) 
B cuuccgaG.A,G,G,A,G,A,G.A,acugagc B (SEQ ID No. 5) 
B ccacaaaC,T.G.A.G.G.A.T.T.gcaaguu B (SEQ ID No. 6) 

B ucugacaC.AsA.T.G.T,C.C.T.auugccaB (SEQ ID No. 7) 
B aaggaggA.G,A,G,A,G,A,T.G,gcagaag B (SEQ ID No. 8) 

B guccuuuCCV:,A,G,C,T,T,T,acaguga B (SEQ ID No. 9) 



B cuBg8ucA.G.A.G,T.CA,G,T^gugucB B (SEQ ID No. 10) 
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B ucuccuuTjTjGtTsTsTsCTsGsCuaacga B (SEQ ID No. 1 1) 



B ugaacugCjTsAsGsCsCsTsQTsggauuug B (SEQ ID No. 12) 
B ugcugauCsTsTsCsAsTsCsAsAsaagguuc B (SEQ ID No. 13) 
B acuuugaTsGsTsCsAsCsCsAsCcacacagg B (SEQ ID No. 14) 
B uggguccTsGsAsGsTsTsGsGsAsggaguag B (SEQ ID No. 15) 
B cuucaccTsTsTsAsGsCsTsGsGscagacca B (SEQ ED No. 16) 
B ugccacuGgGsTsCsTsGsTsAsAsUCcaggt B (SEQ ID No. 17) 
B ucucuggTsC,C,T,TsAsC,TsT,ccccaua B (SEQ ID No. 18) 
B ucgiicuuC5A5C5TsT,A,GsC5Csauugguc B (SEQ ID No. 19) 
B gucuuucTsGsCsAsGsGsAsAgAsUCCcaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic, positions 1 through 7 and positions 17 through 23 are 2'-0-methylated 
ribonucleotides and are phosphodiester -iinked, positions B through 17 are phosphorothioate linlced, positions 8 
through 16 are desoxynucieotides, position 17 is a ribonucleotide, 

B gsUsCsCuuuCsCsCsAsGsCsTsTsTsacagsUsgsa B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are 2'-0-methyiated ribonucleotides, positions 8 
through 16 are desoxynucieotides, positions 17 through 23 are 2'-0-methylated ribonucleotides, positions 1 
through 4 are phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 17 
are phosphorothioate -linked, positions 1 7 through 20 are phosphodiester- linked, and positions 20 through 23 are 
phosphorothioate linked, 

B agaccaCAAACTGAGgauugc B (SEQ ID No 50, also referred to herein as 
huPTEN:1686L21). 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein as 
huPTEN: 1 686L21 4MM). 
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B cccuuuCCACSCTTTAcaguga B (SEQ ID No 52. also referred to herein as 
huPTEN:1420L21). 

ccguuuC}CACCTTTAgaguga (SEQ ID No 53. also refeired to herein as huPTEN:1420L2l 
4MM). 

B aagcagCAAAGTCCTaagcag B (SEQ ID No 54. also referred to herein as huPTEN intron). 
B cagaauTGCKSCTGTAuuuggu B (SEQ ID No 55. also referred to herein as huPTEN intion). 

whPr^bv B reoresents an inverted abasic nucleotide, each and any of the minor letters represents independently 
tZTJ ZeTr^^r^Ln^^^e^ such as A G. U and C. and each and any of the caprtal ^tte^ 
repTe^eS^?nde;,enden«yfro,;eachotheraphosp^^^^^^ 

43. Useofanyoftheantisenseoligonucleotideaccortf.ngtodaim42and/orthecornpounda^^^^ 
1 to 14 in a method according to any of claims 29 to 41 . 

44. A method for the generation of a functional oligonucleotide, preferably for use in a method a^^^^ 
preceding claims, comprising the following steps: 

a) providing an initial functional oHgonucleotide specific for the hnRNA,. or the mRNA of a tumor suppressor, 
preferably PTEN, 

b) modifying the initial functional oligonucleotide, and 

c) testing the functional oligonucleotide modrfied in step b) on its specificity for the mRNA 

45. The Method according to claim 44, wherein the testing is done in an expression system. 

46. The Method according to claim 44 or 45 further comprising the step of comparing the specificity of the initial and 
the modified functional oligonucleotide. 

47. The Method according to any of claims 44 to 46, wherein the initial functional oHgonucleotide is an oligonucleotide 
according to daim 44. 

A method for the screening of a candidate compound interacting with a target which is either part of a tumor 
supptsor rLl^^^^^ or part of a PTEN related pathway, the method comprising the following steps: 

. providing an expression system to which afunctional oligonucleotide, preferably the '^'>'"P^""^;^^.^^^^^^^ 
aH the preceding claims, is added, wherein the functional oligonucleotide .s erther specfic «^e h"RN^^ 
prLmblyL nonJoding partthereof. orforthe mRNA 
suppressor Is PTEN. 

. screeningalibranrofcandidatecompoundsinsaidexpresslonsystemtoidentifyoneormoreeleme^^ 
library having activity with regard to interacting with the target and. optionally. 

- identifying said elements. 
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